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ABSTRACT
Are Delay Discounting, Probability Discounting, Time Perception,
and Time Perspective Related? A Cross-Cultural Study
Among Latino and White American Students 
by
Ana A. L. Baumann Neves, Doctor of Philosophy
Utah State University, 2009
Major Professors: Dr. Amy L. Odum and
    Dr. Melanie Domenech Rodriguez
Department: Psychology
The present study aimed to evaluate (a) the extent to which different impulsivity
measures would be related to each other and to a risk taking measure, (b) the extent to
which impulsivity, risk taking, time perception and time perspective are related to each
other, and (c) the extent to which these processes differ in Latino and White American
students. Experiment I was conducted at Utah State University. One hundred and forty-
three participants were exposed to the delay discounting, probability discounting and
temporal bisection procedures, and answered the Barratt Impulsiveness Scale (BIS-11) 
and the Zimbardo Time Perspective Inventory (ZTPI). Results showed that (a) the AUC
for delay discounting was related to the scores on the BIS-11 scale, (b) the AUCs for
delay and probability discounting were positively and significantly correlated, (c) the
mean of the temporal bisection procedure was correlated with the AUC of the delay
iv
discounting procedure, (d) the scores on the ZTPI were correlated with the impulsivity
measures, and (e) the scores on the ZTPI subscales were also correlated with the risk
taking measure. These results suggest that different impulsivity measures may be
evaluating similar decision-making processes, that impulsivity and risk taking may be
different decision- making processes, and that time perception and time perspective are
related to impulsivity and risk taking. Experiment II was conducted at Washington
University in St. Louis, with 18 Latinos and 16 White Americans. Results show that
while Latinos were more impulsive in the delay discounting procedure, their scores did
not differ from the White Americans on the BIS-11. Interestingly, Latinos and White
Americans did not differ on time perception, but they did differ on time perspective:
Latinos scored higher on fatalism compared to White Americans.
(200 pages)
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CHAPTER I
INTRODUCTION
Decision making involves different processes, such as impulsivity, risk taking,
time perception and time perspective. These processes are complex: There is not
necessarily theoretical consensus regarding their definitions and, accordingly, there are
different behavioral manifestations related to each one of them. The present study aimed
to investigate the correlation between some behavioral manifestations related to
impulsivity, risk taking, time perception, and time perspective. All these processes may
be affected by culture, another complex phenomenon. The presented study also aimed to
evaluate whether the above decision-making processes differ between two samples that
may differ in cultural aspects, Latino and White American students. 
The structure of the review of the literature will be as follows. In the first section
of the document, the concept of impulsivity and risk taking will be reviewed. In the
second section, the concept of time will be reviewed. In each of these sections, some
behavioral manifestations of these decision-making processes will be outlined. Finally,
the rationale for evaluating the effect of culture on decision-making processes and for
studying Latinos and White Americans will be provided. 
2CHAPTER II
REVIEW OF THE LITERATURE
People make decisions all the time. Consider, for example, the choice between
buying an unnecessary item at a shopping mall or saving money and buying something
more expensive later in time. In certain circumstances, buying the extra item can be
considered impulsive behavior. This could be the case, for example, if the person who is
buying the item is spending more than s/he could afford, if s/he has bills to be paid with
that money being spent. The same behavior of buying the extra item, nevertheless, might
be considered as “having fun” or “enjoying life” instead if, for example, the person who
is buying the item has enough financial resources to afford the item and the bills to be
paid.  The same behavior, therefore, can be considered either impulsive or not, depending
on the context.  
A similar rationale can be drawn when considering a behavior as risk taking or
not. For example, if the economy is not stable, buying an extra item at the shopping mall
can be considered risky behavior because the person does not necessarily have certainty
on how his/her financial aspects will be later on. On the other hand, if the economy is
stable, the person has a stable income, buying an extra item may actually be considered
“fun” and the behavior is not necessarily a risky behavior. These examples suggest that
the same behavior in different contexts may be socially acceptable or not, and deemed
impulsive, risk taking or not. Context, culture, age, historical and economical aspects
may permeate the social considerations of what may be defined as impulsivity (Evenden,
31999). It is important, therefore, to define what is considered impulsivity and risk taking
and evaluate which variables affect these processes. 
Impulsivity
Researchers have recognized that there is not necessarily a consensus in the field
of what specifically entails impulsivity, and that impulsivity is a multidimensional and
complex construct (e.g., Evenden, 1999; Mitchell, 2004; Reynolds, 2006). One of the
main difficulties in defining impulsivity is the lack of consensus on the theoretical
background of the definition of the concept. That is, it is not clear which personality
factors, such as sensation seeking, lack of persistence, or spontaneity, are related to
impulsivity (e.g., Miller, Joseph, & Tudway, 2004; Zermatten, Van der Linden,
d’Acremont, Jermann, & Bechara, 2005).  For example, Barrat  and Patton (1983)
considered impulsivity as a multidimensional construct, with three factors (motor,
nonplanning, and attention). Eysenck also considers impulsivity a multidimensional
construct, but with characteristics related to psychoticism, extraversion, and neuroticism
(Eysenck & Eysenck, 1978). Dickman (1990), on the other hand, tries to reconcile the
functional and dysfunctional aspects of impulsivity.
Related to the absence of a theoretical consensus of what is considered 
impulsivity is the fact that the concept has been used to describe a wide range of different
behavioral manifestations (Gerbin, Ahadi, & Patton, 1987; Smith et al., 2007). For
example, researchers have described behaviors such as sensation seeking, acting without
thinking, inattention, lack of persistence, urgency, lack of premeditation, lack of
perseverance, choosing the smaller outcome over the larger delayed outcome, diminished
4ability to delay gratification, inability to withhold a response, and risk taking as
impulsivity (de Wit, 2008; de Wit, Engasser, & Richards, 2002; Petry, 2001b; Mitchell,
2004; Newman, Widom, & Nathan, 1985; see Evenden, 1999 for a review). Given that
the concept of impulsivity is related to different behavioral manifestations, it is not clear
whether the different measures that aim to evaluate impulsivity (a) are empirically
distinct, and thus evaluate different behaviors related to an overall concept (impulsivity),
or (b) evaluate similar behaviors related to impulsivity that are being named differently
(Miller et al., 2004). In the present study, impulsivity is assessed through self-report and
also via experimental manipulation.
The first goal of the present study, therefore, was to evaluate whether one self-
report measure and one behavioral measure evaluate similar aspects of impulsivity. More
specifically, participants of the present study answered the Barratt Impulsivity Scale
(BIS-11; Patton, Stanford, & Barratt, 1995) and were exposed to the delay discounting
procedure (see below). The present study was not comprehensive and did not aim to
“solve” the lack of consensus of what is impulsivity, but it aimed to explore the
relationship between the two impulsivity measures.  The first goal of the present study,
therefore, was to evaluate the following behavioral manifestations of impulsivity:  motor,
nonplanning, and attention impulsivity, as reported by the participants in the BIS-11
scale, and the degree of discounting of larger delayed outcomes, as measured by a
behavioral measure, the delay discounting procedure.  
Barratt Impulsiveness Scale (BIS- 11)
The BIS-11 is one of the most common self-report measures of impulsivity (Arce
5& Santisteban, 2006). The most recent version of the scale was developed in 1995
(Patton et al., 1995) and contains 30 items in three subscales of factors: (a)
attention/cognitive: This subscale measured inattention and cognitive instability; (b)
motor: This subscale indicated motor impulsiveness and lack of perseverance; and (c)
nonplanning: This subscale evaluated the lack of self-control and intolerance of cognitive
complexity.
Studies have shown that those who score higher on the questionnaire also (a) have
high prevalence of substance use/abuse (e.g., Clark, Robbins, Ersche, & Sahakian, 2006;
Mitchell, Fields, D’Esposito, & Boettiger, 2005; Reynolds et al., 2007), (b) score high in
aggressive behavior (e.g., Fossati et al., 2007; Zouk, Tousignant, Seguin, Leasage, &
Turecki, 2006), (c) have high levels of dysfunctional cognitions (e.g., Mobini, Pearce,
Grant, Mills, & Yeomans, 2006), and (d) score lower on an academic-related
questionnaire (Vigil-Colet & Morales-Vives, 2005), among others. The BIS-11 was
chosen because it has been used with White American (Patton et al., 1995) and Spanish-
speaking populations (Oquendo et al., 2001).
One criticism of the self-report measures is that researchers need to rely on the
veracity of the participants’ answers, and they may not be necessarily reliable. Self-report
measures, nevertheless, can add to the understanding of impulsivity as a complex
phenomenon because they allow researchers to gather information on a variety of acts,
such as planning activities or attention to tasks, whereas behavioral measures evaluate a
specific behavior, such as the degree of discounting of an outcome (Gerbin et al., 1987;
Reynolds, 2006). To capture more than one aspect of impulsivity, participants of the
present study were also exposed to the delay discounting procedure.
6Delay Discounting 
Delay discounting refers to the decrease in the value of an outcome as the delay
until its receipt increases (Mazur, 1987; Rachlin, Ranieri, & Cross, 1991). For example,
when asked to choose between $50 now and $100 in one day, the majority of the
participants choose to wait for $100 in one day. However, as the delay to the delivery of
the larger outcome increases, the value of the outcome decreases and the probability of
choosing the smaller immediate outcome increase. That is, if now the participant has to
choose between $50 now and $100 in two years, the probability of choosing $50
increases when compared to the previous choice. 
In this behavioral measure, named delay or temporal discounting procedure
(Mazur, 1987), participants are asked to make hypothetical choices between smaller
immediate outcome and a larger delayed outcome in each of several trials. In the present
study, delay discounting was assessed using a computer-based task developed by Du,
Green and Myerson (2002). In this procedure, the magnitude of the delayed outcome
remains constant while the magnitude of the immediate outcome is adjusted across trials.
The goal of this titration procedure was to find the indifference point (or point of
subjective value) for each delay, which is the point at which both the immediate and the
delayed outcomes have the same value. Here, the word subjective refers to the value of
the outcome as judged by the participant (Rachlin et al., 1991). The indifference points
for each delay are plotted to form the delay discounting curve (see Critchfield & Kollins,
2001; Mazur). The indifference curve is empirically determined and is considered a
measure of the degree to which the larger outcome has been discounted, or had its value
decreased, due to the delay to its receipt (e.g., Bickel & Marsch, 2001).
7The present value of an outcome diminishes substantially with shorter delays and
less per unit of time with longer delays of the receipt of the delayed outcome, and is often
described by a hyperboloid function (Myerson & Green, 1995): 
(1)  V = A/ (1 + kD) s
where V is the value at the indifference point, A is the amount of the delayed outcome, D
is the delay, k is a derived constant proportional to the degree of delay discounting, and s
represents the nonlinear scaling of amount and/or time. When s equals 1, the equation
reduces to a simple hyperbola (Mazur, 1987):
V = A/ (1 + kD) (2)
An example of a delay discounting curve is shown in Figure 1, where the lines represent
the best fitting discounting function generated by the hyperboloid equation.
The delays employed in the procedure have varied from as little as 5 minutes to as
much as 25 years (e.g., Crean, de Wit & Richards, 2000; Odum, Madden, & Bickel,
2002) and the amounts of money used have varied from as little as 5¢ to as much as
$50,000 (e.g., Giordano et al., 2002; Green, Myerson, & McFadden, 1997, Holt, Green,
& Myerson, 2003; Lagorio & Madden, 2005).  In these studies, participants usually do
not receive the outcomes that they choose, but they are asked to imagine the delivery to
the outcomes as being real and to answer as if they would actually receive the rewards.
Research to date has found no difference between discounting of real and hypothetical
monetary outcomes (e.g., Johnson & Bickel, 2002; Johnson, Baker, & Bickel, 2007;
Lagorio & Madden, 2005; Madden et al., 2004). For practical and financial reasons, the
present study used hypothetical outcomes to assess the delay discounting curve.
8Figure 1.  Hypothetical data representing present value as a function of the 
     delay for two different degrees of discounting by delay.
Delay Discounting: General Findings
Several factors may affect the degree of discounting. For example, people tend to
discount small amounts (e.g., $100) more steeply than larger amounts (e.g., $25,000;
Green et al., 1997; see Green & Myerson, 2004, for a review). Moreover, different
outcomes are discounted differently. For example, food is discounted more steeply than
money (e.g., Odum, Baumann, & Rimington, 2006), alcohol is discounted more steeply
than money by social drinkers (e.g., Estle, Green, Myerson, & Holt, 2007; Odum &
Rainaud, 2003), and people with drug abuse problems discount their drug of abuse more
steeply than money (e.g., Bickel, Odum, & Madden, 1999; Madden, Petry, Badger, &
Bickel, 1997; Odum et al., 2002; Odum & Baumann, 2007a, 2007b; see Reynolds, 2006
for a review). The context also affects the degree of discounting. For example, gamblers
discount money more steeply when they are in a casino compared to when they are in a
coffee shop (Dixon, Jacobs, & Sanders, 2006). Finally, different populations show
9different degrees of discounting of money. People who abuse drugs discount money more
steeply than control participants (e.g., Bickel et al.; Coffey, Gudleski, Saladin, & Brady,
2003; Field, Santarcangelo, Summal, Goudie, & Cole, 2006; Kirby & Petry, 2004; Kirby,
Petry, & Bickel, 1999; Odum et al., 2002; Ohmura, Takahashi, & Kitamura, 2005; Petry,
2001a, 2001b; Reynolds et al., 2007; Vuchinich & Simpson, 1998), and extraverted
participants discount money more steeply than introverted participants (Ostaszewski,
1996). The degree of discounting is also steep for younger and lower-income participants
(e.g., Green, Fry, & Myerson, 1994; Green, Myerson, Litchman, Rosen, & Fry, 1996;
Green, Myerson, & Ostaszweski, 1999b; Scheres et al., 2006; see also de Wit, Flory,
Acheson, McCloskey, & Manuck, 2007; Read & Read, 2004). 
Some authors have suggested that the degree of perceived riskiness of receiving
the delayed outcome may affect the choice in the delay discounting procedure. That is,
participants may perceive that the longer the time before the delivery of the outcome, the
greater the possibility that something may happen to impair the delivery of the outcome
(Green & Myerson, 1996, 2004; Sherwood, 2007).  Participants may, therefore, choose
the small immediate outcome more often not necessarily because they value the
immediate outcome more than the larger delayed outcome, but because they perceive that
they will not necessarily receive the larger delayed outcome. Indeed, some authors
suggest that the delay to receiving the outcome can be evaluated in terms of perceived
odds against receiving the outcome (Bezion, Rapoport, & Yagil, 1989; Green &
Myerson, 1996; Green, Myerson, & Ostaszewzki, 1999b; Myerson & Green, 1995;
Stevenson, 1986). One study by Patak and Reynolds (2007) suggested that delay and
perceived riskiness are related. Participants were exposed to the delay discounting
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procedure and asked to rate their certainty about the delivery of the delayed outcome.
The results showed that as the delay increased, so did the perceived uncertainty of
receiving the outcome (see also Reynolds, Patak, & Shroff, 2007; Takahashi, Ikeda, &
Hasegawa, 2007). Because the perceived risk of not receiving the outcome may affect
delay discounting, the present study assessed how the odds against receiving an outcome
affected the degree of discounting in a separate procedure called the probability
discounting procedure (see below).  If delay discounting evaluates the degree of
impulsivity, and if the degree of riskiness is related to the choices in delay discounting,
the question that follows is: are impulsivity and risk taking related?  That is, do
participants that are more impulsive in the delay discounting procedure tend to take or to
avoid risks?
Risk Taking and Impulsivity
Risk taking is another complex concept, and it has been used to describe a
number of different behaviors, such as alcohol consumption, tobacco use, unsafe sexual
activity, dangerous driving, aggression, delinquency, drug use, and normbreaking (Boyer,
2006; see also Reyna & Farley, 2006). According to Boyer there are at least four
theoretical perspectives that try to explain the development of risk taking: cognitive,
emotional, and social development, and psychobiological theories. The specifics of each
theory are beyond the scope of the present study, but it is important to note that, similar
to impulsivity, researchers have been trying to understand which factors (e.g., sensitivity
to risk, probability estimation, and perceptions of vulnerability) and which personality
traits (e.g., neuroticism and conscientiousness) are related to risk taking (e.g., Boyer).
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Accordingly, different methodologies have been used to assess risk taking, such as the
Balloon Analogue Risk Task (Lejuez et al., 2002), the Bechara Gambling Task (Bechara,
Damasio, Damasio, & Anderson, 1994), and the probability discounting task (Rachlin et
al., 1991; Yi & Bickel, 2005). Similar to impulsivity, the behavior of risk taking per se is
not a pathological or a maladaptive behavior (see Reyna & Farley, 2006). Examples of
risky behaviors that can be considered functional can be found in sports, such as sky
diving, climbing, and skiing. Again, the long term social, physical, and psychological
consequences of engaging in these behaviors are the ones that will determine whether
they are maladaptive and risky to the individual and to those around him/her or not. 
Impulsivity has often been related to risky behaviors (e.g., Butler & Montgomery,
2004; Cherpitel, 1999; Donohew et al., 2000; Zuckerman & Kuhlman, 2000), but some
researchers have suggested that impulsivity and risk taking are different decision-making
processes (e.g., Vigil-Colet, 2007).  More specifically, behavior analysts have recently
suggested that impulsivity (or one of the behavior manifestation of it: discounting of
delayed larger outcomes), and risk taking (or one behavior manifestation of risk taking;
discounting of uncertain outcomes) are different processes: participants that are
impulsive (that discount steeply delayed outcomes) do not necessarily take risks
(discount uncertain outcomes; see below). The present study, therefore, aimed to further
evaluate the relationship between two behavioral manifestations of impulsivity,
discounting of delayed outcomes (as measured by the delay discounting procedure) and
motor, nonplanning and attention impulsivity (self-report impulsivity as measured by the
BIS-11), and one behavioral manifestation of risk taking; the discounting of probabilistic
behaviors, as measured by the probability discounting procedure. 
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Probability Discounting
Studies of probability discounting aim to determine the degree to which the value
of an outcome is diminished due to the uncertainty of delivery (Rachlin et al., 1991; Yi &
Bickel, 2005). Probability discounting refers to the decrease in the subjective value of an
outcome as the odds against its receipt increase (or as the probability of its receipt
decreases; Myerson, Green, Hanson, Holt, & Estle, 2003). For example, a participant
may choose $100 with 100% certainty instead of $120 with a probability of 10% to be
delivered. As the odds against decrease (or the probability of the delivery of the outcome
increases), the participant may be more likely to choose the risky option. For example,
she may choose 80% probability of receiving $120 over the certain $100. It is said that
choosing the larger riskier option means that the participant discounted the delayed
outcome, or took risks. 
The probability discounting procedure is similar to the delay discounting
procedure, differing primarily in that the task involves probability instead of delays (Du
et al., 2002; Estle et al., 2006). The literature has shown that the probability discounting
functions are well described by the following equation (Green & Myerson, 2004; Green,
Myerson, & Ostaszewzki, 1999a):
 V = A/(1 + hO) (3) s
where V is the subjective value of a probabilistic outcome of amount A, h is a parameter
analogous to k (Equation 1) that reflects the degree of decrease of the subjective value of
the outcome, O is the odds against the receipt of a probabilistic outcome (where O =
(1/p)-1, and p is the probability of receipt), and s represents the nonlinear scaling of
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amount and/or odds against the receipt of the outcome (Green et al., 1999a). When s
equals 1, the equation reduces to a hyperbola (Rachlin et al., 1991):
(4)V = A/(1 + hO)
Figure 2 shows hypothetical probability discounting curves, where the lines
represent the best fitting discounting function generated by the hyperboloid equation
(Equation 3).
Probability Discounting and Delay Discounting:
Same Underlying Processes
Delay discounting and probability discounting have been described with similar
mathematical functions, either with the hyperboloid (Equations 1 and 3; Du et al., 2002;
Estle et al., 2006; Green et al., 1999a; Myerson et al., 2003) or the hyperbolic equations
(Equations 2 and 4; Rachlin et al., 1991; Reynolds, Richards, Horn, & Karraker, 2004;
Richards et al., 1999; Yi & Bickel, 2005). The question that follows is whether delay and
probability discounting assess the same underlying aspect of impulsivity. The literature
indicates that this is not necessarily the case. Studies have shown that despite the
similarity in the mathematical description of the discounting curves, some variables
affect delay and probability discounting differently (Green & Myerson, 2004).
One variable that affects delay and probability discounting differently is the
amount of the outcome. Participants discount larger amounts more steeply than smaller
amounts in probability discounting, whereas the reverse happens in the delay discounting
(e.g., Estle et al., 2006; Green et al., 1999a; Myerson et al., 2003; Yi & Bickel, 2005). 
14
Figure 2. Hypothetical data representing present value as a function of
    The odds against the receipt of the outcome for two degrees
    of discounting by odds against the receipt of the outcome.
The different effects of amount on the degree of discounting suggest that different
processes may be involved in the delay and probability discounting of an outcome (Estle
et al.; Green & Myerson, 2004). That is, it poses a problem for the assumption that if the
same equation describes both delay and probability discounting, then the processes
underlying decision- making that involves delays of the outcomes should be the same, or
similar to, the processes underlying decision-making with probabilistic outcomes (Green
& Myerson, 1996; Prelec & Lowenstein, 1991; Rachlin, Siegel, & Cross, 1994;
Stevenson, 1986). Similarly, the different effects of amount questions the fact that these
behavioral manifestations of impulsivity and risk taking are not necessarily related to
each other. Because the effect of amount is different for delay and probability
discounting, the present study assessed the degree of discounting of two amounts, $10
and $100 as used in previous studies (e.g., Odum & Rainaud, 2003; Odum et al., 2006). 
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A second variable that affects differentially the degree of delay and probability
discounting is culture. Crosscultural research has shown that both processes exist across
national groups. However the patterns of behavior seem to vary across groups. In a study
comparing the degree of discounting by American, Chinese and Japanese students, Du
and colleagues (2002) found that Americans discounted delayed outcomes similar to
Chinese, and both discounted more steeply than Japanese students. On the other hand, in
probability discounting, American students discounted outcomes more steeply than
Japanese and Chinese students. Nevertheless, the Japanese students discounted
probabilistic outcomes more steeply than the Chinese students (see also Mahajna,
Benzion, Bogaire, & Shavit, in press; Takahashi, Oono, & Radford, 2008). These results
suggested that cultures may affect the degree of discounting of delayed and probabilistic
outcomes (de Wit et al., 2007). To evaluate the effect of culture group membership on
delay and probability discounting processes, the present study assessed the performance
of Latino and White American students (see section about culture and decision-making
processes below). 
Decision Making and Time Perception
Decision-making processes may also be affected by the perception of time. For
example, sometimes we feel that time flies, and sometimes we feel that time moves
slowly. Time may be perceived differently when we are waiting for an important date
than waiting for a boring talk to finish (e.g., Jonas & Huguet, 2008). The duration of an
event is the time that events last (Levine, 1997; e.g., half an hour to the date or to the end
of the speech), and the perception of the duration of an event is subjective, affected by a
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number of variables (e.g., see Fraise, 1984). Time perception may influence how people
make decisions and behave in life. 
A number of authors have suggested that impulsivity and time perception are
related processes. One source of evidence of correlation between impulsivity and time
perception comes from neurological studies. The argument is related to the dopaminergic
systems. More specifically, some studies have revealed that the dopaminergic system is
related to the discounting of outcomes (Boettiger et al., 2007; Fellows & Farah, 2005;
Floresco, Tse, & Ghods-Sharifi, 2007). The hypothesis, therefore, is that dopamine is
related to the perception of time (Rammsayer, 1997; Wittmann, Leland, Churan, &
Paulus, 2007). The hypothesis, therefore, is that the dopaminergic systems may modulate
both impulsivity and perception of time (Takahashi, 2005). 
Another source of evidence of the relationship between impulsivity and time
perception comes from the correlation between questionnaires and time estimation or
reproduction tasks. For example, Glicksohn, Leshem, and Aharoni (2006) found that the
correlation between performance on a time reproduction task and scores on impulsivity
questionnaires is small but significant (see also Bauer, 2001; Berlin, Rolls, & Kischka,
2004).  Because the delay discounting procedure involves choices over time, one of the
questions that we may ask is: would a person who overestimates time make different
choices in delay discounting than a person who underestimates time? (see Read &
Roelofsma, 2003; Read, Frederick, Orsel, & Rahman,  2005; Takahashi, 2005, 2006;
Takahashi et al., 2008). 
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Delay Discounting and Time Perception
There are some suggestions that the degree of discounting of delayed outcomes
may be affected by the perceived time to the delivery of the outcome (e.g., Takahashi,
2005). The argument here is that impulsive individuals would perceive the duration of
the larger delayed outcome as being too long to wait increasing the probability to choose
the smaller immediate outcome more often than the larger delayed outcome (Wittmann &
Paulus, 2008). For example, when choosing between $10 now and $20 in a week, a
participant who perceives the duration of a week as long may choose the $10 now,
whereas a participant who perceives the duration of a week as short may choose to
receive $20 later. 
Other authors suggested that the degree of delay discounting may be affected by
the perception of the delay (see Frederick, Lowenstein, & O’Donoghue, 2002 for a
review; see also LeBoeouf, 2006; Read & Roelofsma, 2003; Scholten & Read, 2006;
Takahashi, 2006). For example, a group of authors manipulated the framing of the
choices to evaluate how time and degree of discounting are related. The premise of these
studies is that the impact of the temporal distance of the receipt of the outcome was
affected by how time was described. For example, Read and colleagues (2005) described
the delivery of the outcome as delay (e.g., 1 month) or a specific date (e.g., October 30 ).th
The results showed that participants chose the larger delayed outcome more often when
time was described as date compared to when it was described as delays of the delivery
of the outcome (Loewenstein, 1988; Scholten & Read, 2006; see also Chandran &
Menon, 2004 for other examples of framing on decision-making processes).  
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A couple of studies have empirically measured the perception of time and
evaluated the correlation between the degree of delay discounting and time perception.
Barkley, Edwards, Laneri, Fletcher, and Metevia (2001), for example, showed that
teenagers with attention-deficit/hyperactivity disorder (ADHD) discounted delayed
money more steeply and manifested more impaired time reproduction, but not time
estimation, than the control participants. Using a modified delay discounting task, where
participants experience the consequences of their choices, Reynolds and Schiffbauer
(2004) showed that production and reproduction of intervals were underestimated and
discounting was steeper when participants were sleep deprived compared to when they
were not sleep deprived. 
Different from Barkley and colleagues (2001) and Reynolds and Schiffbauer
(2004) studies, McDonald, Schleifer, Richards, and de Wit (2003) did not find correlation
between time perception and the degree of delay discounting. The authors exposed
participants to ª  – tetrahydrocannabinol (THC) and assessed their performance on a9
delay-discounting task and a time reproduction. The results showed that the effect of
THC on time estimation is independent of the degree of discounting. That is, participants
tended to overestimate time when under the influence of THC, while THC did not affect
the degree of discounting suggesting that delay discounting and time perception may not
necessarily be related to each other. 
The low degree of discounting of hypothetical outcomes, and/or the small amount
($10) used in the experiment, was the main explanation used by McDonald and
colleagues (2003) for the independent effect of THC on time and discounting. Another
study, however, showed a high degree of discounting for the same small amount of using
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hypothetical money outcomes (Odum et al., 2006). One variable not mentioned by
McDonald and colleagues that may have affected the power of the data analysis is the
fact that they correlated the k value, which is not normally distributed (Rachlin et al.,
1991), with time discrimination data. The present study used a different measure, the area
under the discounting curve (AUC; Myerson, Green, & Warusawitharana, 2001), which
is a normally distributed measure, to evaluate the degree of discounting (see method
section for more details).
The above studies used the time reproduction task, where participants are required
to press a key from the keyboard for the same duration as a sample was presented. For
example, if a sample was presented for 4 s in the screen, the participant is required to
maintain the key pressed for 4 s. The problem with this measure is that the behavior (i.e.,
pressing the bar) may be affected not only by the participant’s perception of time (i.e.,
his/her perception of duration of 4 s) but also by the ability to maintain the key pressed
for the specific amount of time. That is, participants may release the key before the
required duration (4 s in this example) not necessarily because time perception is
impaired, but because of the physical inability to maintain the key pressed. Another
behavioral task that aims to evaluate the perception of time is the temporal bisection
procedure. An advantage of using the temporal bisection procedure over the time
reproduction task is that it allows researchers to measure the accuracy of time perception
without requiring participants to maintain a key pressed and thus diminishing the
confounding effect of behavioral inhibition on the task. No published study has evaluated
whether the degree of delay discounting is correlated with the outcomes of the temporal
bisection procedure. 
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Temporal Bisection Procedure
The temporal bisection procedure is a discrete-trial procedure in which
participants are required to categorize different temporal stimuli (Church & Deluty,
1977). In the training phase, a trial begins with the presentation of a sample for either a
short (e.g., 2 s) or a long (e.g., 8 s) period of time. After the termination of the sample
duration, two comparison stimuli are presented. Participants receive points for choosing
one comparison (e.g., left side) following the short stimulus (short responses), and
choosing the other comparison (e.g., right side) following the long stimulus (long
responses). During the testing phase, participants are required to classify stimuli of
different durations (e.g., 3, 4, 5, and 6 s) as either short or long without feedback. The
general finding is an ogival psychometric function (see below) in which the proportion of
long responses increases as the stimulus duration increases (e.g., Church & Deluty;
Lieving, Lane, Cherek, & Tcheremissine, 2005a, 2005b; Wearden, Rogers, & Thomas,
1997). 
Blough (1996) suggested that three different aspects could affect performance in
temporal discrimination tasks. First, people can make an error by guessing, due to
inattention (e.g., saying “short” or “long” randomly), reflecting a lack of overall stimulus
control. Second, the stimuli may be confused because of stimulus similarity (e.g., a
person cannot distinguish between a 4 s and a 2 s duration stimuli and answers “short”
for both of them). Such confusion of temporal discrimination is related to the sensitivity
of the stimulus discrimination. Finally, people may have a preference for one choice over
the other, reflecting bias in their behavior (e.g., a person has a general tendency to
answer “long” more often than “short” in a moment of uncertainty).
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To measure these errors, Blough (1996) suggested fitting a cumulative normal 
function function with four parameters: 
  
where f(t) is the proportion of long responses at a given stimulus duration (t), a is the
lower asymptote of the function, b is the range of the function (upper - lower asymptote),
ì the mean, and ó the standard deviation. In Blough’s (1996) analysis, overall stimulus
control can be measured by the difference between the upper and lower asymptotes of the
function, and indicates the degree to which the responses are under the control of the
sample. A larger range indicates greater stimulus control, whereas a smaller range
suggests less stimulus control. The slope (the standard deviation) of the function
measures sensitivity to time, indicating sensitivity to the differences between samples of
different durations. A smaller standard deviation shows greater sensitivity to the
differences between short and long samples. Bias for one response over the other is
measured by the mean of the function. The mean is the point where there is an equal
probability of “short” and “long” responses, and is also called the indifference point. The
mean quantifies lateral shifts in the function. For example, increases in the mean indicate
shifts to the right and represent underestimation of time. On the other hand, decreases in
the mean indicate shifts to the left, representing overestimation of time.  Figure 3
exemplifies the three possible aspects of the function (Blough, 1996).
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There are no known published studies using the bisection procedure with humans
that have analyzed the data with the four-parameter equation proposed by Blough (1996;
but see Brown, Newcomb, & Kahrl, 1995 for a different analysis). In the present
experiments, Blough’s four parameter equation is used to evaluate the outcomes of the
temporal bisection procedure.
Temporal Bisection Procedure:
General Findings
The temporal bisection procedure was originally used by Church and Deluty
(1977) to study animal timing. With humans, the procedure has been used with college
Figure 3. Illustration of a hypothetical ogival psychometric function of long
    response as a function of stimulus duration with Blough’s (1996)
    parameters. Range is the difference between the upper and lower
    asymptotes, PSE is the time at which 50% of responses are to the
    long and 50% are to the short alternative, and SD is the slope of the
    curve (after McClure, Saulsgiver & Wynne, 2005). 
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students (e.g., Allan, 2002; Ferrara, Lejeune, & Wearden, 1997; Wearden, 1991;
Wearden & Ferrara, 1995; Wearden et al., 1997; Wearden, Edwards, Fakhri, & Percival,
1998), adults (e.g., Lieving et al., 2006a, 2006b; Melgire et al., 2005), and children (e.g.,
Balboa-Verduzco, Sanchez-Castillo, & Velazquez-Martinez, 2005; Droit-Volet, 2003;
Droit-Volet, Clement, & Fayol, 2003; Droit-Volet, Tourret, & Wearden, 2004; Droit-
Volet & Wearden, 2002; McCormack, Brown, Maylor, Darby, & Green, 1999). These
studies show that the psychophysical function can be obtained for all ages, but young
children show more variability, or are less sensitive to time, when compared to adults
(but see Wearden, Wearden, & Rabbitt, 1997). 
The procedure has been conducted with visual and auditory stimuli (Droit-Volet,
Brunot & Niedenthal, 2004; Penney, Gibbon, & Meck, 2000; Wearden et al., 1998), and
the results have shown that if presented in the same session, visual signals are judged to
be shorter than auditory signals. On the other hand, the presentation of the stimuli
between sessions does not result in differences in the classifications. The procedure has
also been used with pictures of angry, happy, and neutral faces (Effron, Niedenthal, Gil,
& Droit-Volet, 2006), in which the participants judged the duration of the presentation of
the faces. The results indicate that participants tend to overestimate the duration of angry
faces--that is, they tend to say that angry faces have longer durations compared to happy
faces and neutral faces, and that happy faces had longer durations than neutral ones, even
if all the samples were presented for the same duration (see also Droit-Volet et al., 2004). 
The stimulus spacing and the range of the long:short ratio have been manipulated
in the temporal bisection procedure. The data show that the stimulus distribution
influences the location of the bisection point, especially when the ratio of long:short
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stimuli is greater. More specifically, the mean is closer to the geometric mean (nth square
root of (short*long stimuli)) when the distribution of the testing stimuli is logarithmically
spaced (e.g., 2, 2.5, 3.17, 5), and closer to the arithmetic mean ((short*long stimuli)/2)
when the distribution is linear (e.g., 2, 3, 4, 5). This effect is more accentuated when the
ratio of the long:short stimuli is large (e.g., 5:1), compared to smaller ratios (e.g., 2:1;
Allan, 2002; Allan & Gibbon, 1991; Brown et al., 1995; Wearden & Ferrara, 1995;
Wearden et al., 1997).
Time Perspective
An important aspect to consider is that time involves different aspects of
behavior, not only the perception of duration of events but also time perspective , or how
people perceive the importance of past, present or future events (e.g., see Block, Buggie,
& Matsui, 1996; Sobol-Kwapinska, 2007). A second question about to the relation
between impulsivity and time, therefore, is related to the perspective people have towards
time. More specifically, would perspectives regarding the past and the present, and goals
in the future affect the degree of discounting? For example, would a person that enjoys
the present and values the present more than future (e.g., “present hedonistic”) discount
differently than a person that is more focused on the future (i.e., “future oriented”)? One
study tried to assess this question but did not find a significant correlation (Vuchinich &
Simpson, 1998, Experiment II). In this study, the authors correlated the k derived from
delay discounting and a self-report measure, the Zimbardo Time Perspective
questionnaire (see below). The problem with this correlation is the same as explained for
McDonald and colleagues (2003) data: the distribution of k values is skewed and may not
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be the best measure to correlate with other normalized scores, such as the questionnaire
scores. 
To evaluate the perspective on past, present, and future events, the participants of
the present study answered the same questionnaire used by Vuchinich and Simpson
(1998), the Zimbardo Time Perspective Inventory (ZTPI; Zimbardo & Boyd, 1999; see
below). 
Zimbardo Time Perspective Inventory (ZTPI)I
The ZTPI was developed in 1999 (Zimbardo & Boyd, 1999) to provide a valid
metric of attitudes about time. The main advantage of ZTPI is that it is a
multidimensional scale of perspective of time (Zimbardo & Boyd), containing 56 items
divided in five different subscales, each of which captures a dimension of the perspective
of time (see Boyd & Zimbardo, 2005): (a) past-negative subscale evaluates negative,
aversive view of the past; (b) present-hedonistic subscale evaluates hedonistic, risk-
taking behaviors; (c) future subscale evaluates general future orientation; (d) past-
positive subscale evaluates sentimental attitudes towards the past; and (e) present-
fatalistic subscale evaluates a fatalistic, helpless, and hopeless attitude of the present. 
The correlation between the scores of ZTPI and the degree of delay discounting
has been evaluated in a study by Vuchinich and Simpson (1998, Experiment II). In that
study, students who were problem drinkers discounted $1,000 more steeply than students
who were light drinkers. Their degree of discounting, however, did not correlate with the
scores on the ZTPI. One explanation that the authors offer is that in the delay discounting
procedure, participants made decisions only about one quantity of money, whereas in the
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questionnaire participants have to make decisions concerning several domains of their
lives. A second explanation could be related to the measure they used. As mentioned
before, the use of k as a main measure may diminish the power of the statistical analysis
because it has a skewed distribution (Myerson et al., 2001). The present study used the
AUC (Myerson et al.) to evaluate the correlation with the other measures, including the
ZTPI score.  
The scores of ZTPI dimensions have been correlated with scores on other
questionnaires, showing that those who score high in the Present Scale reported (a)
higher substance use (e.g., Carey, Henson, Carey, & Maisto, 2007; Keough, Zimbardo, &
Boyd, 1999; Zimbardo, Keough, & Boyd, 1999), (b) more symptoms of pathological
gambling (e.g., Hodgings & Engel, 2002; MacKillop, Mattson, MacKillop, Castelda, &
Donovick, 2007), (c) less tendency to have healthy behaviors (e.g., Hamilton, Kives,
Micevski, & Grace, 2003; Henson, Carey, Carey & Maisto, 2006; Rothspan & Read,
1996) and (d) lower tendency to protect the environment (e.g., prevent unnecessary use
of the earth’s natural resources; Milfont & Gouveia, 2006).
The perception of time may differ from culture to culture and may affect schedule
management and experience of events (e.g., Macduff, 2006). For example, in some
cultures, it seems that punctuality for meetings is highly valued. As a consequence,
people avoid being late. Examples of these cultures are Swiss and German. On the other
hand, other countries do not value punctuality and actually punish it--if a person arrives
on time for a party, s/he may find the place empty. Examples of these cultures are
Brazilian and Indonesian (Brislim & Kim, 2003). The concept of time is a social
phenomenon and may be affected by context (Boyd & Zimbardo, 2005) and by culture.
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For example, social psychology studies have shown that when answering the question
“what day is today?” or “what month is it?”, participants tend to choose temporal
landmarks as anchors to help them answer the questions, and these landmarks vary
according to the culture and important events of life, such as the Sabbath (or Saturday;
Koriat & Fischhoff; 1974), vacations (Valax, Tremblay, & Sarocchi, 1996), the date of an
exam or of an important soccer game (Jonas & Huguet, 2008). Culture, indeed, may also
affect other decision-making processes, as discussed next. 
Culture and Decision-Making Processes
Although culture is a difficult concept to define (e.g., Johnston & Herzig, 2006;
Park, 2005), the present study used the American Psychology Association’s definition of
culture as “the belief systems and value orientations that influence customs, norms,
practices, and social institutions, including psychological processes (language, caretaking
practices, media, educational systems) and organizations” (American Psychological
Association, 2003, p. 380). Inherent in this definition is the idea that every individual has
a cultural and ethnic heritage, and that these definitions are dynamic. 
A study that evaluated how economy and cultural practices may affect the
behavior of individuals from different countries was conducted by Henrich and
colleagues (2005). In this study, participants from 15 small communities from different
countries across the world were exposed to three games: the ultimatum game, the dictator
game, and the public goods game. The games evaluate selfishness and cooperation by
asking participants to offer and accept or reject amounts of money. The results of this
study showed that economic variables such as amount of land available for cash crop
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farming (as opposed to subsistence farming), demographic variables such as camp size,
and cultural variables such as accepting gifts and sharing goods affected participants’
behavior. For example, participants from bigger camp sizes tended to offer a higher share
of their money in the game (e.g., Hazda, Tanzania); participants from villages whose
cultural practices imply that accepting gifts means having to reciprocate tended to reject
the offers (Au and Gnau villages from Papua, New Guinea), and participants from
communities that value sharing (such as whale hunters from Lamalera, Indonesia) tended
to share their money in the game more often. The authors suggested that these results
indicate that behaviors in the laboratory reflect community practices.
Other decision-making studies have shown that behavior may be affected by
culture. As noted previously, researchers have shown that the degree of discounting in
delay and probability tasks vary systematically across cultural groups (de Wit et al.,
2007; Du et al., 2002; see also Gallimore, Weiss, & Finney, 1974; Tan & Johnson, 1996).
The same appears to be the case for other general decision-making processes (e.g., Hsee
& Weber, 1999; see Choi, Choi, & Norenzayan, 2004; Weber & Hsee, 2000 for a
review). For example, Wright and Phillips (1980) showed that Southeast Asians were
more confident in probability judgments than British participants and Hsee and Weber
demonstrated that Chinese participants are more willing to take risks than Americans (see
also Wallsten & Gu, 2003; Yates, Lee, Shinotsuka, Patalano, & Sieck, 1998).
Despite recent growth, research evaluation of the cross-cultural generality of
decision-making processes is still limited (Choi et al., 2004). Some exceptions are studies
in economics (e.g., Katzner, 2002; Marshall & Boush, 2001) and marketing (e.g., Briley,
Morris, & Simonson, 2000; Chen, Ng, & Rao, 2005). Katzner argues that economic
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models of behavior should have assumptions specific to each community. For example,
American cultural patterns suggest that a person’s consumption is determined in large
part by his/her income, and the U.S. macroeconomics can be explained based on that
assumption. The decision process of buying goods is not the same in other populations,
however. Japanese persons, compared to White Americans, have been described as more 
collectivistic.  Degree of collectivistic behaviors might affect the relationship between
income and consumption in a systematic and observable way across the two groups.  
In the marketing field, Chen and colleagues (2005) examined how cultural values
affect impulsivity when buying products. Their argument is that multinational firms that
address diverse markets need to recognize the differences in impulsivity of their
consumers and develop strategies to reach different consumers. Specifically, the authors
exposed bilingual students from Singapore to two collages: one with symbols from the
culture of Singapore (e.g., the Singaporean Airlines model and the Tiger beer icon), and
the other with symbols from American culture (e.g., Marilyn Monroe and the Coca-Cola
icon). Then, they asked participants to indicate if they would be willing to pay for an
overnight delivery of a book rather than wait for the standard shipping period. The results
showed that participants who were exposed to the American icons chose to pay for the
overnight shipping more often than the participants exposed to the Singaporean symbols.
Although researchers have been investigating the effects of culture on decision-
making, most of the studies have been restricted to comparisons of American and Asian
populations (but Wittman et al., 2007). No known published study has evaluated
discounting of outcomes and time perception processes among different Westerners
cultures, and more specifically, between Latinos and White Americans. Within Western
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cultures, Latinos are a well-studied population by multicultural researchers. Several
authors suggest that White Americans and Latinos differ on a number of values, one of
them being presentismo (valuing the present time) and another being fatalismo (fatalism;
Bernal & Enchautegui-de-Jesus, 1994; Marin & Marin, 1991). There is little data about
the presentismo value (Cauce & Domenech-Rodriguez, 2002; Steidel, Ikhlas, Lopez,
Rahman, & Teichman, 2002). More researchers have evaluated the fatalismo value but
there are some issues about these studies. First, the definition and the methodology used
to study fatalismo is not well established in the literature (Abraido-Lanza, 2007). For
example, the definitions encompass the idea of inevitability of events (e.g., Cuellar,
Arnold, & Gonzalez, 1995; Davis, Thompson, Gutierrez, Boateng, & Jandorf, 2002;
Dettenborn, DuHamel, & Butts, 2004; Diaz & Ayala, 1999; O’Maley, 2002), the belief in
religious destiny and external locus of control (e.g., Buriel & Rivera, 1977; Byrd, Cohn,
& Gonzalez, 1999; Gorin, 2005; O’Maley, 2002; Shapiro & Simonsen, 1994), and/or
inevitability and external control (e.g., Guzman, Santiago-Rivera, & Hasse, 2005;
Ramos, 2004; Ross, 1983). Second, measurements used to evaluate fatalism range from
one single question, such as “I can’t change my destiny, so there’s no point in wearing
seatbelts” (e.g., Byrd et al.) to a complete scale (e.g., Gorin, 2005; Magai, 2004). Third,
when researchers study fatalism, most of them correlate fatalism with other risky
behaviors, and do not necessarily compare the degree of fatalism between White
Americans and Latinos. The present study contributes to the literature by measuring the
degree of orientation towards the present time and fatalism using the ZTPI present
hedonism and the ZTPI present fatalism subscales. The advantage of this measure is that
it provides scores on other temporal orientations (e.g., orientation towards the future,
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present, or past), and allows researchers and clinicians to evaluate a global profile of
orientation towards events in time. 
Latinos and White Americans: Definitions
The number of Latinos in the United States is rapidly growing. According to the
U.S. Census Bureau, in 2005, the U.S. Latino population totaled 15% of the country’s
population (U.S. Census Bureau, 2006, 2008). The terms “Latino,” “Hispanic,”
“Caucasian,” or “White American” have political and geographical connotations in their
use (Alcoff, 2007). The term Hispanic was introduced in the 1990 Census to refer to
people with origins in Mexico, Central or South America, the Caribbean and Spain. The
term Latino has been preferred by the community and it refers to the same group with the
exception of the exclusively Spanish-European population, and includes immigrants from
Latin America who do not necessarily speak Spanish, such as Brazilians and second- or
third-generation Latinos (Cauce & Domenech-Rodriguez, 2002; Garcia & Marotta, 1997;
Marin & Marin, 1991; see also Alcoff, 2007). The term White has been used by the U.S.
Census Bureau to describe people with European ancestry, but the terminology to
describe the white population in the U.S. has also varied throughout U.S. history and
labels such as Caucasian, European American, and Anglo have also been used to
describe the White population of the U.S. (McDermott & Samson, 2005). 
The political aspects of the terms “Latino,” “Hispanic,” “American” or “White
American” are, however, beyond the scope of the present study. It is necessary to
recognize that Latinos are not a single ethnic group and that they vary in terms of cultural
influences according to their country of origin (Burchard et al., 2005).  It is also
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necessary to recognize that there is no static definition of what constitutes a White
American (McDermott & Samson, 2005), and people may also differ in terms of their
cultural background according to their state of origin within the U.S. (see Citrin,
Reingold, & Green, 1990; Devos & Banaji, 2005; Rothenberg, 2008 for studies and
essays about the concept of “white” or “American”). 
It is important, nevertheless, to identify similarities and differences of two main
cultures. The definitions proposed here are meant only to describe two groups of people
that differ by three criteria: (a) common cultural heritage, (b) language (Spanish or
English), and (c) geographical origin. The term Latino is used to describe people who
were born and who have spent most of their lives in countries that speak Spanish, with
the exception of Spain, such as Argentina, Bolivia, Chile, Colombia, Costa Rica, Cuba,
the Dominican Republic, Ecuador, El Salvador, Guatemala, Honduras, Mexico,
Nicaragua, Panama, Paraguay, Peru, Uruguay and Venezuela as well as Puerto Rico. The
Latino participants had been living in the U.S. for a minimum of 6 months to a maximum
of 3 years, and had been living in their country of origin for the last year before arriving
in the U.S. Besides being in the U.S., to be eligible to participate in the present study, the
participants had not left their country of origin for more than 1 year continuously (with
the exception of living in the U.S.). These criteria aimed to diminish the possible
influence of other cultures on participants’ behavior, even if they were born in a Latino
country.
The term White American is used to describe people born in the U.S. who
describe themselves as White or Caucasian and who have spent most of their lives in the
U.S. To be able to participate in the present study, the students also must have not spent
33
more than 1 year continuously away from the U.S., must have been living in the U.S. for
the past year, and must have been at least 18 years old.
Latinos
The literature about multiculturalism suggests that Latinos share values that differ
from White Americans. It is important to understand the different values of each
population because they can affect therapeutic relations (Falicov, 1998), childrearing and
gender socialization (Raffaeli & Ontai, 2004), research methodology (Marin, 2001), and
marketing strategies (Burton, 2005; Spears, Lin, & Mowen, 2001). For example, Bernal
and Saez-Santiago (2006) have argued that psychotherapy has to take culture into
account. The framework that includes culture in psychotherapy interventions takes into
account aspects such as language, content and methods. Treatment delivered in the native
language (e.g., Spanish), therefore, reflects sensitivity to the culture and to the client.
Some Latinos--even the ones who live in the U.S.--have difficulties when communicating
personal matters in English. Content and methods should also reflect the client’s
background, such as social support and their specific values and customs. 
In the marketing field, Leonardi (2003) showed that the perceptions of working-
class Latinos living in the U.S. about cell phones, computers and the Internet were
probably influenced by Latino values. For example, cell phones were considered a
necessary and positive technology for all the participants. They identified cell phones as
a medium that helps them communicate and maintain interpersonal relationship with
important people in their lives. However, computers and the Internet were technologies
viewed as positive only because they allowed access to information and were perceived
to diminish the inferiority gap between White Americans and Latinos. Computers and the
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Internet were mainly considered negatives because they are technologies that diminish
social contact, according to the participants from this study. These perceptions may have
been permeated by the Latino values of collectivism and the importance that family and
friends more than by the possession of technology (see also Ogden, Ogden & Schau,
2004 for more examples of the impact of culture on consumer purchase decisions). 
In research, Latino values seem to play an important role in the recruitment and
retention of the sample. For example, Latino participants give importance to the
relationship with research assistants. For example, they tend to ask personal questions
(e.g., “Are you married?”) and engage in small talk before the implementation of the
research protocol. Latinos also often seem less concerned about time and tend to stay 
after the research protocol is done to talk with the research assistant (Skaff, Chesla,
Mycue, & Fisher, 2002). 
Latino perception of time is also reflected in terms of long-term goals. Studies
have suggested that some cultures in the U.S. are more future-oriented, while Latino
cultures are more present-oriented. That is, White Americans tend to plan for the future,
while Latinos tend to be concerned for immediate, practical problems (Marin & Marin,
1991; Zea, Belgrave, Garcia, & Quezada, 1997). For example, Gonzalez, Gaxiola, and
Yanofsky (1993) showed that Mexicans agreed more with present-oriented statements of
the Stanford Time Perspective Inventory than White Americans, showing results
consistent with the common stereotype. However, contrary to the stereotype, Mexican
students characterized themselves as being concerned with arriving on time to
appointments (see also Levine, West, & Reis, 1980; Marin, 2001; Rojas-Mendez, Davies,
Omer, Chetthamrongchai, & Madran, 2002). The present study focused on time
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perception as one of the values that is suggested to differ between White Americans and
Latinos. The different aspects of time perception and time perspective were measured, as
mentioned above, through the temporal bisection procedure and the ZTPI questionnaire.
Cross-Cultural Study:  Some Comments
The methodology used in cross-cultural studies has been a topic of discussion in
several areas, and researchers have expressed concerns about the instrumentation and
sampling design (Lenartowicz & Roth, 1999; Sekaran, 1983). For the present study, the
concerns about instrumentation translation and validity were addressed by using
instructions in English for the White American sample and in Spanish for the Latino
sample. Moreover, the questionnaires were validated in both English and Spanish.
Finally, the experiment was conducted by a bilingual researcher. 
A second concern regarding cross-cultural research is the sampling method, that
is, whether the sample used is representative of the country of origin. There is no doubt
that research conducted in different countries (e.g., Mexico and U.S.) would have a
sample that better represents the Latino or the White American population, but it is not
always possible to establish stringent control on sample recruitment when conducting
cross-cultural research (Sekaran, 1983). A more economical way of assessing differences
in culture is to evaluate similarities and differences between two populations living in the
same country, or to use proxies (Lenartowicz & Roth, 1999) as criteria to define the
sample. The sample, in this case, is defined by place of birth, time spent in the place of
birth, language spoken and country of residence, connecting cultural groups to
geographical locations. Even though this approach has its limitations, we may
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hypothesize that if the measures used capture differences between the two populations,
one could suspect that these differences would be also found, to some degree, if the study
were conducted between samples from two different countries (Sekaran, 1983). One
alternative that helps to evaluate the influence of the Latino or the White American
culture on the decision-making processes is to assess the level of acculturation, or the
assimilation of cultural elements (Berry, 1980) of the Latino participants to the American
culture. Acculturation is an aspect to take into account in cross-cultural studies because
research has shown that the more assimilated the participants are to the main culture, the
more the outcome may differ from people of their country of origin (see below, but see
Rodriguez, 2006).
Cross-cultural studies have also been criticized from an ethical perspective
regarding the comparison of two cultures. More specifically, it has been suggested that
researchers may increase the stereotypes and beliefs about differences in the cultures
(Heine & Norenzayan, 2006). This criticism is related to the two different bodies of
research in psychology: one aims to identify culturally specific processes (the emic
approach) and another aims to identify universal processes (the etic approach; Berry,
1989; Pike, 1967). The present study, however, adopted the conceptualization that both
approaches are valuable and necessary in science. The etic approach, as Pike (1967)
mentions, provides perspective on different events around the world so that similarities
and differences between cultures can be recognized. It allows a researcher to understand
the practices of different communities. On the other hand, the emic approach allows a
researcher to understand behavior as a whole (see also Berry, 1989). The main argument
here is that these two approaches should not be a dichotomous, but that they should be
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complementary. The present study, therefore, assumed universality of decision-making
processes, for example, but that the degree of manifestations of these processes may
differ from culture to culture.  (See also Noreyazayan & Heine, 2005; and Smith,
Spillane, & Annus, 2006 for other discussions on this topic.) 
Acculturation
Acculturation is a term borrowed from the anthropology (Rodriguez, 2006) and
describes the assimilation of cultural elements of the dominant society, such as language
and attitudes (Berry, 1980). The concept is important, as globalization is allowing more
connection between cultures (Berry, 2005). Juniu (2000) showed that the behavior of
South American immigrants changes after they have lived for a while in the U.S. For
example, the participants tended to socialize more with friends and not so much with
family as they did in their original country, and to allocate more time to work and less
time to leisure activities. 
Adaptations to a new country are necessary for a better lifestyle, and research has
shown that participants who are less acculturated tend to have a higher risk of substance
abuse (e.g., Niery, Kulis, Keith, & Hurdle, 2005; Vega, Alderete, Kolody, & Aguilar-
Gaxiola, 1998), lower academic achievement (e.g., Lopez, Ehly, & Garcia-Vasquez,
2002; Valencia & Johnson, 2006), and less health care (e.g., Gonzales, Deardorff,
Formoso, Barr, & Barrera, 2006; Moran et al., 2006; Solis, Marks, Garcia, & Shelton,
1990; see Lara, Gamboa, Kahramanian, Morales, & Bautista, 2005; and Rodriguez, 2006,
for a review). The present study used the Short Acculturation Scale for Hispanics (SASH;
Marin, Sabogal, Marin, Otero-Sabogal, & Perez-Stable, 1987) to measure acculturation,
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and both the White American and the Latino participants were asked to answer it. The
goal of using this measure was to evaluate whether the degree of acculturation is
correlated with time perception and the degree of discounting in probability and/or delay
discounting. This scale or its subscales have been widely used in studies of health (e.g.,
Totolero-Luna et al., 2006), drug abuse (e.g., Hunter, Wong, Beighley, & Morral, 2006),
and parent-child interaction (e.g., Pasch et al., 2006), for example. 
Summary
In summary, the present study aimed to evaluate the correlation between some
behavioral manifestations of impulsivity, risk taking, time perception and time
perspective, and to see whether, and how, culture affects these decision making
processes.
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CHAPTER III
STATEMENT OF THE PROBLEM 
The present study aimed to evaluate (a) the extent to which different impulsivity
measures (delay discounting and the BIS scale) would be related to each other and to a
risk-taking measure (probability discounting); (b) the extent to which impulsivity, risk
taking, time perception, and time perspective (as measured by the temporal bisection task
and ZTPI scale) are related to each other; and (c) the extent to which these processes
differ in Latino and White American students.
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CHAPTER IV
METHOD
The present study had two experiments. Experiment I was conducted at Utah
State University with students from Introductory Psychology classes. Experiment II was
conducted in St. Louis, Missouri, in the laboratory of Drs. Leonard Green and Joel
Myerson, with students recruited from St. Louis area universities. The details of the
experiments are described below.
Experiment I
The goals of the Experiment I were to assess different behavioral manifestations
of impulsivity, such as motor, non-planning and attention impulsivity, as evaluated by the
scores on the BIS-11 questionnaire, and the discounting of delayed outcomes, as
measured by the delay discounting procedure, and (a) evaluate whether these behaviors
are related amongst each other and whether they were related to risk taking, or
discounting of certain outcome, as evaluated by the probability discounting task; and (b)
evaluate whether there was a correlation between delay discounting, time perception and
time perspective, as assessed by the temporal bisection procedure and the ZTPI
questionnaire.
Participants
One hundred forty-three undergraduate students from introductory psychology
classes participated in this study. The participants were contacted through class
announcements in class about different available research projects. The study was
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announced on the courses website for Psychology 1010 class (see Appendix A). 
Apparatus/Instruments
The experiment was conducted in a computer laboratory that had 25 computers.
The experimenter scheduled different days and times for the data collection sessions.
Each participant had one computer to answer the questions. Stimuli were presented and
responses were recorded on a computer using a program developed by the first author in
Visual Basic.Net 2005 software (see below).
Procedure
Participants were provided a letter of information (see Appendix B). For delay
discounting and probability discounting, participants were exposed to two conditions that
differ in the amount of outcomes: the small condition ($10.00) and the large condition
($100.00). Participants were also exposed to the temporal bisection procedure. Following
the behavioral tasks, participants completed the BIS-11 and the ZTPI scales. Block
randomization was used to determine (a) whether the participant was exposed to the
delay discounting, probability discounting, or to the bisection procedure as the first,
second, or third task; (b) whether the participant was exposed to the small or large
condition first in both the delay and probability discounting procedures; and (c) to
determine the order of administration of the BIS and ZTPI scales. At the end, participants
completed the demographic questionnaire (adapted from Domenech-Rodriguez, 2003;
see Appendix K).
42
Delay Discounting
Participants were first exposed to a practice procedure (see Appendix C for
instructions), which consisted of five trials similar to the testing trials (see below). After
the practice trials, the participants could choose to practice more, to ask questions about
the experiment or to start the experiment itself. No participant repeated the practice trials
or asked questions about the procedure.
For each trial, the participants made choices between the immediate and delayed
outcomes. The delays were 1 day, 2 days, 1 week, 2 weeks, 1 month, 2 months, and 6
years. For each delay, participants were exposed to 10 trials. The first trial was always
$100 delayed versus $50 now in the large condition or $10 delayed versus $5 now in the
small condition (see Du et al., 2002). For the subsequent choices, the immediate amount
was adjusted based on the participant's response. If the participant had chosen the
immediate outcome, the next immediate outcome decreased. If the participant had chosen
the delayed outcome, the amount of the immediate outcome increased. The quantity
added to or subtracted from the immediate outcome was adjusted across the trials. The
first adjustment was half of the difference between the immediate and the delayed
amount (($100 - $50)/2 = $25 in this example for the large condition). So, if the
participant had chosen the immediate outcome on the first trial, the amounts on the next
trial were $100 delayed versus $25 now. That is, the immediate amount was $50 (the last
immediate amount) minus the adjustment ($25) for this trial. On the other hand, if the
participant had chosen the delayed outcome, the amounts on the second trial were $100
delayed versus $75 now ($50 + $25). For the next trials, the size of the adjustment was
half the size of the previous adjustment. In this case, the adjustment was $12.50 ($25/2).
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Therefore, in the third trial, if the participant had chosen the immediate outcome on the
first and second trials, the amounts on the third trial was $100 delayed versus $12.50
($25 from the last trial minus the adjustment), whereas if he had chosen the delayed
option, the amounts were $100 delayed versus $87.50 ($25 plus the adjustment) now.
This procedure, including these delays and amounts, is consistent with those used in
previous studies (e.g., Du et al., 2002; Odum & Rainaud, 2003; Odum et al., 2006; Petry,
2001a; see Appendix D for a graphical explanation of the procedure).
The indifference point was calculated as the last immediate amount for each delay
(i.e., the titration point). The indifference points for each delay were plotted, and the
hyperbola and the hyperboloid equations (Mazur, 1987; Myerson & Green, 1995) were
fit to the data using nonlinear regression in GraphPad Prism®. In addition, the AUC
(Myerson et al., 2001) was calculated. The AUC is normally distributed, allowing the use
of parametric tests to compare the differences between the groups. To calculate the AUC,
the delays and the indifference points are normalized. That is, all the delays are expressed
as a proportion of the minimum delay (i.e., all delays are divided by 1 day), and the
indifference points are expressed as the proportion of the delayed amount (i.e., the
indifference point divided by the delayed amount; in this case, 100 in the large condition,
or 10 in the small condition). Then, the AUC (Myerson et al.) is calculated by adding the
2 1 1 2results of the following equation for each delay and indifference point: (x -x )[(y +y )/2],
  1 2 1 2where x  and x are successive delays and y and y  are the indifference values associated
with these delays. 
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Probability Discounting
The probability discounting procedure is similar to the delay discounting
procedure, differing in that the task involves probability instead of delays. During the
probability discounting procedure, participants were also exposed to practice trials, as
with the delay discounting procedure (see Appendix C for the instructions).
For the experiment, participants were asked to choose between a sure and a risky
outcome. The probabilities were .95, .90, .70, .50, .30, .10, and .05. The probabilities
were shown in the screen as a percentage chance of receiving the probabilistic outcome
(e.g., 50% chance). Analogous to the delay discounting procedure, the first choice was
always $100 with a probability of less than 1 versus $50 with certainty. If the participant
chose the certain amount, for example, on the next trial, the certain amount decreased. If,
on the other hand, the participant chose the probabilistic amount, the value of the certain
amount increased. As in the delay discounting procedure, the size of the first adjustment
was half of the certain amount, and the size of the next adjustment was half of the
previous adjustment. The indifference point was calculated as the last immediate amount
for each probability. The participants were exposed to 10 trials per probability. This
procedure is similar to that used in other studies (e.g., Du et al., 2002; Estle et al., 2007;
see Appendix E for a graphical explanation of the procedure). 
Bisection Procedure
In this task, participants were required to categorize the duration of stimulus as
either short or long. At the beginning of the task, participants were exposed to 10 training
trials (Wearden & Ferrara, 1995; see Appendix F for instructions). At the beginning of
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the training, the sentence “PRESS THE BUTTON IF YOU ARE READY” appeared on
the top of a button. This trial-initiation response was used for all the trials to orient
participants towards the screen and increase the probability that they would attend to the
sample. As soon as the participant clicked the button with the mouse, the message was
removed and a blue circle was presented in the middle of the screen. Participants were
exposed to four “short” trials (S) and four “long” trials (L) in the following order:
SLSLSLSL. On the “short” trials, the blue circle was presented for 2 s with the label
SHORT at the bottom of the screen. On the “long” trials, the blue circle was presented
for 4 s with the label LONG at the bottom of the screen.  After the duration of the sample
elapsed (either 2 s or 4 s), the circle disappeared from the screen. Following these trials,
participants were required to categorize the samples as either short or long. In the next 10
trials, the samples were presented, but there was no label on the screen. Once the sample
disappeared, two white circles, one with the SHORT label and another with the LONG
label, appeared at the bottom of the screen. The side on which the SHORT and LONG
comparison appeared was balanced across trials. A question was displayed at the center
of the screen: “Was it a SHORT or a LONG sample?” A click with the mouse on the
SHORT was correct if the duration of the sample was for 2 s, and selecting the LONG
comparison was correct following the 4 s duration sample. Clicking on either comparison
cleared the screen and the feedback was presented. If the response was correct, the
following feedback appeared in the screen: “CORRECT!” If the response was incorrect,
the following sentence appeared in the screen: “INCORRECT” (see Appendix G for
graphic details). The trials were separated by a random inter-trial interval (ITI) chosen
from a distribution between 5 and 7 s in this training and in the testing phase. To go to
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the next phase, a participant had to reach a performance criterion of at least 90%
accuracy in responding short in the presence of the 2 s sample and in responding long in
the presence of the 4 s sample. If the participant did not reach the criterion, s/he was
exposed to a second training set. All participants reached the criteria. 
After the training trials, the participants were exposed to the testing trials. In this
phase, five blocks of stimuli with different durations (2.0 s, 2.2 s, 2.8 s, 3.1 s, 3.5 s, and
4.0.s) were presented in random order. Before each block, a short (2 s) and a long (4 s)
sample were presented. That is, the blue circle was presented on the screen with the
respective labels. The participant did not need to answer on these trials. After the sample
duration elapsed, the following question, with the comparisons (SHORT and LONG
circles), appeared on the screen: “Was that more similar to the SHORT or to the LONG
duration?” After participants clicked on the comparisons, no feedback was offered. The
number of trials of training and testing, ITI duration, type of feedback, and sample
duration of the present procedure are in the range used in previous studies in the literature
(Lieving et al., 2005, 2006; Wearden & Ferrara, 1995; Wearden et al., 1997).
To analyze the data, all the long responses were averaged across blocks of the
same sample (e.g., all responses for the 2.0 s sample, for the 2.2 s sample). The
normalized were used to obtain estimates of the mean and SD of the function. Data were
normalized to avoid conducting analysis with different asymptotes across participants
(and especially across groups, in Experiment II; see McClure et al., 2005; Odum & Ward,
2007). 
First, the non-normalized data were fit to Blough’s (1996) psychophysical
function to obtain the range of the function. Data were then normalized using Odum and
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Ward’s method (2007) where the proportion of long responses at the 2s sample duration
was subtracted from the obtained proportion long responses for each of the three shortest
sample durations (2 s, 2.2 s and 2.8 s), with the constraint that the result could not be less
than zero. For the three longest sample durations (3.1 s., 3.5 s, and 4.0 s), the difference
between the proportion of long responses at the 4 s sample duration and 1.0 was added to
the obtained proportion of long responses, with the constraint that the result could not be
more than 1.0. First, the non-normalized data was fit to Blough’s psychophysical
function to obtain the range of the function.  Then, data was normalized and fit again to
the function to obtain the mean and SD of the function. The range is obtained without
being normalized to obtain the degree of stimulus control before the correction. The
mean reflects the point of subjective equality and the slope is a measure of sensitivity to
the differences of time.
Questionnaires
After participants completed the behavioral tasks, they answered computerized
versions of three questionnaires: the BIS-11 (Patton et al., 1995), the ZTPI (Zimbardo &
Boyd, 1999), and the SASH (Marin et al., 1987) scales. That is, all the questions were
shown on the screen, and the participant selected the answer with the mouse (see
Appendices H, I, and J). Finally, participants answered a demographic questionnaire (see
Appendix K)
Experiment II
The goal of Experiment II was to evaluate whether Latinos and White Americans
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students differ in decision-making processes as evaluated in Experiment I. All the
procedures were conducted as in Experiment I, with the exception of the sample and the
location of the study.  Participants in this study also answered the SASH scale.
Latinos were defined as people born in countries that speak Spanish (with the
exception of Spain), such as Argentina, Bolivia, Chile, Colombia, Costa Rica, Cuba, the
Dominican Republic, Ecuador, El Salvador, Guatemala, Honduras, Mexico, Nicaragua,
Panama, Paraguay, Peru, Puerto Rico, Uruguay and Venezuela. Students were eligible to
participate in the study if they had lived most of their lives in their country of origin, if
they had not spent more than 1 year continuously away from their country, and if they
were living in their country of origin for the year immediately prior to coming to the U.S.
The Latino participants would also have to be living in the U.S. for a minimum of 6
months and a maximum of 3 years, and be at least 18 years old.
White Americans were defined as people born in the U.S. who (a) described
themselves as either White or Caucasian, (b) have lived most of their lives in the U.S., (c)
have not spent more than 1 year continuously away from the U.S., and (c) have been
living in the U.S. for the past year, and are at least 18 years old. 
Participants
Thirty-four undergraduate and graduate students (18 Latinos and 16 White
Americans) from different universities located in St. Louis, Missouri, were invited to
participate in this study. Participants were contacted through flyers posted throughout the
universities, Latino liaisons in the community, and the International Student Offices staff
(see Appendix A for examples of the flyers). Latino participants were contacted and their
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data were collected first, and the White American sample was contacted later in the same
semester, matching age and gender as much as possible. The schools where the sample
was contacted were Washington University and St. Louis University. Latino participants
were screened for eligibility (see Appendix L for phone screen). If participants met the
criteria, they were invited to participate in the study. The study was conducted at Drs.
Leonard Green and Joel Myerson’s laboratory at Washington University in St Louis,
Missouri. 
All participants were exposed to the delay and probability discounting procedures
and the temporal bisection procedures, as in Experiment I. The participants also
answered the BIS-11, the ZTPI and the SASH scales, and the demographic questionnaire.
See Appendices B for the Informed Consent, C and F for the instructions of the
procedures, H and H.2 for the BIS-11, I for the ZTPI, J for the SASH, and Appendix K
for the demographic questionnaires. All the participants received $20 for their
participation.
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CHAPTER V
RESULTS
The first goal of the present study was to assess different aspects of impulsivity,
and to evaluate whether impulsivity and risk taking, as measured by the delay
discounting task, the scores on the BIS-11 (Patton et al., 1995) and by the probability
discounting task are related. The second goal of the study was to evaluate whether there
was a correlation between delay discounting and time perception and time perspective,
assessed through the temporal bisection procedure and the ZTPI questionnaire. The third
goal of the study was to evaluate whether these decision making processes differ between
Latinos and White Americans students. Experiment I, collected at Utah State University
(USU), aimed to evaluate the first two goals of the study. This experiment was approved
by the USU Institutional Review Board. Experiment II, collected at Washington
University, aimed to evaluate the third goal of the study, and will be described later. The
experiment was approved by the Washington University in St. Louis’s Institutional
Review Board.
Experiment I--Utah State University
Demographics
One hundred forty-three participants were recruited for Experiment I at Utah
State University. Forty one percent of them were males, with an average age of 19 years
and 13 years of education. Most of the participants were single, and did not smoke or
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drink. The participants had an average income of $590 per month and most of them
 received financial help from their parents (see Table 1). All participants in Experiment I
were Caucasians.
Impulsivity and Risk-Taking Measures
Participants were exposed to the delay discounting tasks for $10 and $100
amounts, and answered the BIS-11 to evaluate their degree of impulsivity. Participants
were also exposed to the probability discounting tasks for $10 and $100 amounts to
evaluate risk taking. The results of the BIS-11 will be described first, and the results of
the delay and probability discounting tasks will be described first later. Following the
results, the correlation between these tasks will be reported. 
Table 1
Demographic and Participants Characteristics
Variable N = 143
Gender (% male)
Age (years)
Marital status (% single)
Education (years)
Income ($ monthly)
Number of siblings (mean)
Number of roommates (mean)
Parent income (mean)
Cigarette consumption (% participants that smoke)
Alcohol consumption (% participants that do drink)
Receives financial help from parents (%)
41.3
19.88 (2.4)
88.11
13.89 (0.09)
590 (74.64)
3.77 (0.16)
4.13 (2.3)
31,036 (6,711)
3.5
9.8
67.1
Note. Numbers in parenthesis indicate standard deviation.
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Barratt Impulsiveness Scale
In order to establish the suitability of the scales for further analyses, alpha
reliabilities were calculated for the full scale and each subscale.  Table 2 shows the
Cronbach’s alpha, range, mean, and SD for each.  Cronbach’s alpha was acceptable only
for the motor subscale. A careful review of scale properties revealed that minor changes
results in adequate alphas.  For the nonplanning subscale, removing item 3 (“I am happy-
go-lucky”) resulted in a new scale alpha of .72 (minimum = 1, maximum = 3, mean =
2.01, SD = .42). A review of scale properties for the attention subscale showed that major
changes would be needed to make the scale useful.  Thus this scale is dropped from
further analysis.
Table 2
Minimum, Maximum, Mean, and Standard Deviation Scores for Each of the Barrett
Impulsiveness Scale per Sample
Subscale alpha Min. Max. Mean SD
Total scores for BIS 
(30 items; 30-120)
    Motor 
    (10 items; 10-40)
    Nonplanning 
    (12 items; 12-48)
    Attention 
    (8 items; 8-36)
.80
.75
.68
.58
1.50
1.20
1.08
1.50
2.97
3.30
3.00
3.25
2.20
2.24
2.06
2.37
.30
.42
.42
.38
Note. Number of items and the range of scores for each subscale are shown in
parentheses.
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Delay and Probability Discounting
First, to evaluate the model that would best fit the data, the hyperboloid and
hyperbolic models were fitted to the delay (Equations 1 and 2) and to the probability
discounting (Equations 3 and 4) data. The Akaike Information Criterion (AIC) was used
to evaluate how well the data supported the models. The advantage of the AIC is that it
takes into account goodness of fit and the number of parameters in each model and
indicates which of the two models is more likely to be correct for the data set. To
establish the best model for this data set, the null hypothesis was established as the
hyperbolic model and the alternative model was established as the hyperboloid model. 
The AICs revealed that the hyperboloid model would likely be more correct for
these data. That is, the analysis showed that the difference between the AICs for the
hyperbolic and hyperboloid model was 1.46 for the delay discounting task for $10, and
12.95 for the delay discounting task for $100. For the probability data, the differences
between the two models was 1.25 for the probability discounting task for $100, but it was
-1.75 for the probability discounting tasks for $10. Although these results indicated that
the hyperbolic model may provide a better fit for the probability data for $10 than the
hyperboloid model, the difference between the models is small. 
To further evaluate which model would provide a better fit for the data, an extra-
sum-of-squares F test, a test that indicates the degree of improvement in explaining the
data that one model has in comparison to the other was also conducted with the
probability data. The results of the test showed the hyperboloid model was not
1,5necessarily the preferred one for the probability discounting for $10, F  = 5.57, p = 0.06.
The results of these analyses, however, indicate that the hyperboloid model can provide a
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good fit for most of these data sets and therefore the data from this and from Experiment
II will be fit to that model. Table 3 shows the parameters and goodness of fit for both
models for all tasks and amounts. 
Figure 4 shows the median indifference points for delay (left) and probability
(right) discounting for $10 and $100 as a function of delay (delay discounting) or odds
against the receipt (probability discounting). 
Figure 5 shows the AUCs for delay and probability discounting tasks for the $10
and $100 amounts. A 2 (tasks) x 2 (amounts) model analysis of variance (ANOVA) was
calculated. The ANOVA yielded significant effect for task, F(1,142) = 179.4, p < .001),
and for amount, F(1,142) = 21.36, p < 0.001, as well as an effect of the interaction
between task and amount, F(1,142) = 126.45, p < 0.001.  In summary, the small amount
($10) was discounted more steeply in the delay discounting task, and less steeply in the
probability discounting task.
Correlations
Table 4 shows the correlation matrix for the impulsivity and risk-taking measures.
Pearson correlation tests between the impulsivity and risk-taking measures showed that
the AUCs for delay discounting task were positively correlated among themselves,
r = .703, p < .001, and the SUCs for probability discounting task were also positively
correlated among themselves, r = .583, p < .001. The AUCs for delay discounting task
were postively correlated with the AUCs for probability discounting task. All these
correlations were significant. 
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Table 3
Median k, h, and s Parameters as Well as R  for the Hyperbolic and Hyperboloid Decay 2
Models Fit to the Median Indifference Points for $10 and $100
Equation Outcome k/h s R2
Hyperbola
   V = A/(1 + kD)
   V = A/(1 + hO)
Delay discounting
Probability discounting
$10
$100
$10
$100
0.01
0.003
1.05
1.52
0.97
0.94
0.96
0.98
Hyperboloid
   V = A/(1 + kD)s
   V = A/(1 + hO)s
Delay discounting
Probability discounting
$10
$100
$10
$100
0.06
0.01
2.80
3.24
0.44
0.38
0.55
0.63
0.99
0.99
0.98
0.99
 
Figure 4.  Delay discounting functions (left) and probability discounting
     functions (right) for the two amounts, $10 and $100. Points show
     median indifference points for money as a function of delay or odds
     against its receipt. Curves represent the best-fit discount functions as
     generated by Equations 1 and 3.
56
Table 4
Correlation of Impulsivity and Risk-Taking Measures
Tasks
1 for
$10
1 for
$100
2 for
$10
2 for
$100 3 4
1 for $10
1 for $100
2 for $10
2 for $100
3
4
r =
p
r =
p
r =
p
r =
p
r =
p
r =
p
1
.703a
.00
.164a
.05
.326a
.00
-.149
.08
-.203a
.01
1
.200a
.02
.265a
.00
-.109
.19
-.240a
.00
1
.583a
.00
.077
.36
.120
.15
1
.085
.31
.151
.07
1
.312a
.00
1
Note. 1 = AUC for delay discounting task, 2 = AUC for probability discounting task, 3 = 
motor, 4 = nonplanning, 5 = attention,  = correlations statistically significant.a
Figure 5. Mean area under the curve (AUC) for delay and probability
    discounting in two amounts, $10 and $100 for participants from Utah
    State University (N = 143). Vertical lines show one standard error
    above and below the means. The mean of the condition marked with
    the letter ‘a’, ‘b’, ‘ c’  and ‘d’ are significantly different from each
    other. 
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The correlations between the AUCs for delay discounting and all the BIS
subscales suggested that participants that were impulsive (i.e., chose the small immediate
amount more often than the large delayed amount) in the delay discounting task also
scored high on the BIS subscales. The negative correlation between the AUC for delay
discounting and the scores on BIS subscales, however, was significant only for the
nonplanning subscale, r = -.203, p = .01, and r = -.240, p < .001, for the AUCs for $10
and $100, respectively.  Regarding the relationship between the AUCs for probability
discounting and the scores on the BIS subscales, there was a positive trend in all of them,
indicating that participants that discount certain outcomes in the probability discounting
task do not necessarily score high on the BIS subscales, but none of these correlations
were significant.
Time Measures
Temporal Bisection Procedure
Because the range is a measure of stimulus control, it is fit to Blough’s (1996) 
equation before being normalized. The range for this sample was 0.86, indicating that
participants did show strong stimulus control. Table 5 shows the means and standard
deviation for the non-normalized data and for the data with Odum and Ward (2007)
normalization. The non-normalized data have a slightly higher mean and SD than the
normalized data. 
Figure 6 shows the proportion of long responses as a function of stimulus
duration.  The data in Figure 6 is not normalized, to show the obtained psychophysical
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Table 5
Average Mean, Standard Deviation, and Range of Non-Normalized Data
and of Data Normalized Using Odum and Ward (2007) Method
Data mean SD
Non-normalized 
Odum and Ward normalization
2.98
2.91
1.24
1.13
function. The correlation (see below) analyses were conducted with the normalized data,
which were fit to Blough’s equation to obtain the mean, standard deviation, and the range
of the function. The equation did not converge for data from 19 participants from this
sample. The data of these participants tended to be scattered; that is, the proportion of
long responses did not tend to increase as a function of the sample duration. 
Figure 6. Mean proportion of responses to the long sample as a function
    of sample duration. 
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Zimbardo Time Perspective Inventory
Participants scored higher on the past positive subscale, followed by the future
subscale, the present hedonistic subscale, the past negative subscale, and scored lower on
the present fatalistic subscale. Table 6 shows the scores for each subscale. The ZTPI does
not have an overall scale. Scores on this scale ranged from 2.94 to 3.74. Cronbach’s
alphas were good for all subscales with the exception of the present fatalistic subscale.
For this reason, an item analysis was conducted with this subscale. The analysis showed
that item 47 had a low corrected item-total correlation with the scale. Removing the item
from the scale resulted in an adequate alpha (.70; min. 1.13, max. - 3.88, M = 2.17,
SD = .55). For this reason, further analyses were conducted with the present fatalistic
without item 47 (“Life today is too complicated; I would prefer the simpler life of the
past”). 
Table 6
Minimum, Maximum, Mean, and Standard Deviation Scores for Each of the Zimbardo
Time Perspective Inventory
Subscales alpha Min. Max. Mean SD
Past negative (10 items; 10-50)
Present hedonistic (15 items; 15-75)
Future (13 items; 13-65)
Present fatalistic ( items; 9-45)
Past positive (9 items; 9-45)
.82
.80
.73
.68
.73
1.20
2.33
2.08
1.22
1.78
4.50
4.53
4.46
3.56
4.89
2.94
3.40
3.47
2.23
3.74
.67
.48
.48
.52
.53
Note. Number of items and the range of scores for each subscale are shown in
parentheses.
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Correlations
The correlations of the outcomes of the temporal bisection procedures were
conducted with the normalized men and standard deviation using the Odum and Ward
(2007) method, and with the non-normalized range. Overall, the outcomes of the
temporal bisection procedure correlated amongst each other, and the ZTPI subscales
correlated amongst each other. Correlation between the time measures showed that the
past negative subscale was negatively related with the mean and the standard deviation of
the temporal bisection procedure, but none of the correlations were statistically
significant. The present hedonistic, future, and fatalistic subscales had mixed correlations
with the temporal bisection procedure, none of them significantly correlated. The past
positive subscale, however, was negatively related with the mean of the temporal
bisection procedure, with a moderately significant relation, r = -.206, p = .02. Table 7
shows the correlation matrix for the time measures. 
Impulsivity, Risk Taking, and Time
The correlation matrix between impulsivity, risk taking and time measures are
shown in Table 8. The results show that the AUCs for delay discounting and probability
discounting tasks were positively correlated with the mean from the temporal bisection,
with the only significant relation between the mean and the AUC for $10 on the delay
discounting task.  There was a trend, not significant, for a negative correlation between
the AUCs for delay and probability discounting tasks and the standard deviation of the
temporal bisection procedure, and for the a positive correlation between the AUCs and
the range from the temporal bisection procedure.  The significant relation between the 
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Table 7
Correlations of the Time Measures with Normalized Data from the Temporal Bisection
Procedure and the Scores of the ZTPI Subscales
Tasks 6 7 8 9 10 11 12
6 r =
p
1
7 r =
p
.135
.14
1
8 r =
p
-.289a
.00
-.883a
.00
1
9 r =
p
-.109
.23
-.011
.90
.020
.82
1
10 r =
p
-.130
.15
.062
.49
-.136
.119
-.071
.40
1
11 r =
p
.145
.11
-.081
.37
.05
.56
.039
.64
-.376a
.00
1
12 r =
p
-.076
.40
-.020
.83
.164
.06
.146
.08
.304a
.00
-.394a
.00
1
13 r =
p
.006
.95
-.206a
.02
-.154
.08
-.365a
.00
.026
.76
.197a
.01
-.267a
.00
Note. 6 = normalized mean from the temporal bisection task, 7 = normalized standard
deviation from the temporal bisection task; 8 = non-normalized range from the
temporal bisection task, 9 = past negative, 10 = present hedonistic, 11 = future, 12 =
fatalistic, 13 = past positive,  = correlations statistically significant.a
mean and the AUC for delay discounting and the nonsignificant relation between the
AUC for probability discounting and the outcomes for the temporal bisection procedure
indicated that the perception of time and impulsivity, but not necessarily risk taking, are
related: 
62
Table 8
Correlations Between the Impulsivity and Time Measures for Experiment I
Tasks 5 6 7 8 9 10 11 12
1 for
$10
r =
p
.187a
.04
-.161
.07
.072
.43
-.198a
.01
-.192a
.02
.051
.54
-.123
.14
.137
.10
1 for
$100
r =
p
.269
.00
-.103
.26
-.002
.98
-.111
.187
-.165a
.04
.091
.28
-.219a
.00
.179a
.03
2 for
$10
r =
p
.082
.37
-.010
.91
.031
.73
-.003
.97
.135
.10
-.091
.28
.212a
.01
-.008
.92
2 for
$100
r =
p
.030
.74
-.091
.32
.117
.20
-.086
.30
.198a
.01
-.191a
.02
.162a
.05
.114
.175
3 r =
p
-.148
.10
.145
.11
-.121
.18
.110
.19
.535a
.00
-.284a
.00
.180a
.03
-.094
.27
4 r =
p
-.033
.71
.141
.12
.004
.95
.246a
.00
.242a
.00
-.556a
.00
.427a
.00
-.209a
.01
Note. 1 = AUC for delay discounting task, 2 = AUC for probability discounting task, 3
= motor, 4 = nonplanning, 5 = normalized mean from the temporal bisection task, 6 =
normalized standard deviation from the temporal bisection task, 7 = non-normalized 
range from the temporal bisection task, 8 = past negative, 9 = present hedonistic, 10 =
future, 11 = fatalistic, 12 = past positive,  = correlations statistically significant.a
impulsive participants (or participants who showed steep discounting of delayed
outcomes) tended to have lower means in the temporal bisection procedure (i.e., they
tended to overestimate the passage of time) than nonimpulsive participants.
There was a negative relation between the AUCs of delay discounting and the
scores on the past negative, present hedonistic, and fatalism subscales, and a positive
relation between the AUCs and the future and past positive subscales.  The relation was
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significant between the AUC for $10 and the scores on the past negative and present
hedonistic subscales, between the AUC for $100 and the scores on the present hedonistic
subscale, between both AUCs and the fatalistic subscale, and between the AUC for $100
and the past positive subscale.  These results indicated that participants who chose more
often the small immediate amount in the delay discounting tasks scored high on the past
negative and present hedonistic subscales, and that this relation was significant. The
results also indicated that participants that chose more often the small immediate
outcome in the delay discounting task also scored low in past positive subscales,
suggesting that impulsivity is negatively correlated with positive perspectives towards
the past.
Interestingly enough, the AUCs for probability discounting and the scores on the
ZTPI subscales were also correlated (see Table 8). There was a negative trend between
the AUCs for probability discounting and the scored on the past negative subscale,
although none of the correlations was significant. Regarding the relation between the
AUCs and the scores on the present hedonistic and fatalism subscales, the correlations
were positive and significant for the AUC for $100, and the scores on the present
hedonism subscale, and significant for the AUCs for the two amounts and the scores on
the fatalism subscale.  Finally, there was a negative correlation between the AUCs for
probability discounting and the scores on the future subscale, being the correlation
between the AUC for $100 and the score on the subscale significant. These data suggest
that the there is a relation between time perspective and risk taking. Note that smaller
AUCs on the probability discounting task indicate steep discounting of the uncertain
outcome, hence the smaller the AUC, the less risk taking the participant. The data
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therefore indicate that participants that were risk takers (or people that discounted certain
outcomes in the probability discounting task) were also hedonistic and fatalistic, and had
less negative views regarding the past (i.e., scored lower on the past negative subscale),
and tended not to establish goals for the future. 
The correlations between the two personality questionnaires show an interesting
pattern of scores: the scores on the past negative, on the present hedonistic, and on the
fatalistic subscales were positively correlated with all the BIS subscales. All the
correlations between the present hedonistic and fatalism, and one relation between past
negative subscale and the BIS subscales were significantly correlated. These results
suggested that negative perspectives of the past, hedonism, and fatalism are positively
correlated with impulsivity, as measured by the scores on the BIS subscales. The scores
of the future subscale and past positive subscales, on the other hand, were negatively
correlated with the scores on all the BIS subscales.  All correlations with the future
subscales were significant, whereas only the correlation between past positive and
nonplanning were significant.  These data indicated that perspective towards the future is
negatively correlated with impulsivity, and that positive perceptions towards past are
negatively related to motor impulsivity. 
In summary, the results of Experiment I show that (a) there was a negative
correlation between the AUCs of delay discounting of delayed outcomes and the scores
on the BIS subscales, especially the nonplanning subscale, suggesting that participants
that discounted delayed outcomes also scored high on the BIS scale; (b) there was a
positive correlation between the AUCs of delay and probability tasks, indicating that
impulsive people in the delay discounting task were not necessarily risk takers in the
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probability discounting task; (c) there was no significant correlation between the
outcomes from the temporal bisection procedure and the scores of most of the ZTPI
subscales, with the exception of the past negative subscale, suggesting that “telling time”
may not necessarily be related with attitudes towards time; (d) there was a positive
correlation between the mean of the temporal bisection procedure and the AUCs for the
delay discounting, indicating that perception of time and impulsivity may be related to
each other; (e) there were a number of significant correlations between the AUCs of the
delay discounting task and the scores on the ZTPI subscales, suggesting that impulsivity
and time perspective are related processes; and (f) there were also correlations between
the AUCs of probability discounting and the scores on the ZTPI subscales, indicating that
risk taking and perspectives towards time may be related to each other.
Experiment II--Washington University
This experiment aimed to evaluate whether Latinos and White Americans would
differ on the degree of impulsivity and on the perception of time and time perspective.
No correlations were conducted with these data due to the small sample sizes. 
Demographics
Table 9 shows the demographic and other characteristics of the participants of
each sample. Latino participants were from Puerto Rico (n = 8), Perú (n = 2), Bolivia 
(n = 2), México (n = 2), Colombia (n = 1), Argentina (n = 1), Venezuela (n = 1), and
Uruguay (n = 1). Analyses were conducted to examine differents in delay discounting,
probability discounting, time perception, and time perspective between Latinos and
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Table 9
Demographic and Participants’ Characteristics for Each Group
Variable
Latinos
(N = 18)
White Americans
(N = 16)
Gender (% male)
Age (years)
Marital status (% single)
Education (years)
Income ($ monthly)
Number of siblings (mean)
Number of roommates (mean)
Parent income (mean)
Cigarette consumption (% participants that smoke)
Alcohol consumption (% participants that drink)
Receives financial help from parents (%)
44.4%
21.38 (2.8)
77.8%
12.9 (6.2)
535 (665)
1.9 (0.9)
3.4 (3.1)
20,677 (32,91)
5.6%
66.7%
77.8% a
37.5%
21.35 (3.4)
93.8%
15.8 (2.9)
493 (722)
1.8 (1.1)
2.0 (0.9)
45,538 (107,32)
0%
56.2%
75.0%
Note.  Numbers in parentheses indicates standard deviation.  = one participant from eacha
group did not answer this question.
White Americans. Only one significant difference was found in alcohol intake, t = -2.25,
p = .031, with Latinos showing higher alcohol intake than White Americans.  
Impulsivity Measures
Barratt Impulsiveness Scale
As for the BIS scores, the two samples had similar overall scores: all participants
tended to score higher on the attention subscale, followed by the motor subscale and had
lower scores on the nonplanning subscale. The Cronbach’s alphas for the total scale were
good. The alphas for the subscales, however, were not acceptable for the nonplanning
and attention subscales for the Latino sample, nor the alphas for the motor and attention
subscale for the White American sample (see Table 10).  The item analysis revealed that
if item 23 (I walk and move fast”) is discarded from the motor subscale, the alphas
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Table 10
Minimum, Maximum, Mean, and Standard Deviation Scores for Each of the Barratt 
Impulsiveness Scale per Sample
Sample Subscale alphas Min. Max. Mean SD
Latinos
(N = 18)
Total scores for BIS 
(30 items; 30-120)
   Motor (10 items; 10-40)
   Nonplanning (12 items; 12-48)
   Attention (8 items; 8-36)
.88
.81
.68
.69
1.60
1.50
1.33
1.88
3.23
3.60
2.83
3.75
2.23
2.32
1.98
2.50
.39
.53
.37
.48
White
Americans
(N = 16)
Total scores for BIS
   Motor
   Nonplanning
   Attention
.85
.68
.72
.68
1.63
1.50
1.42
1.88
2.73
3.00
2.92
3.00
2.13
2.17
2.02
2.25
.35
.39
.44
.36
Note. Number of items and the range of scores each subscale are shown in parentheses.
increase to .82 and .78 for the Latinos and White Americans, respectively.  Regarding the
nonplanning subscale, if item 28 (“I am more interested in the present than the future”) is
not included in the analysis, the reliabilities for the subscale increase to .70 and .73 for
Latinos and White Americans, respectively.  Finally, if item 24 (“I solve problems trial-
by-trial”) is not incuded in the attention subscale, the alphas are .78 for Latinos, and .70
for White Americans.  Independent t tests revelaed that Latinos and White Americans did
not significantly differ on their scores on the motor, t = .940, p = .35, nonplanning, 
t = -.248, p = .80, and attention, t = 1.68, p = .103 subscales with all the items, nor on the
subscales with higher alphas.
Delay and Probability Discounting
The median parameters for the hyperbolic and hyperboloid equation are shown in
Table 11. Figure 7 below shows the median indifference points for delay (left) and 
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Table 11
Median, k, h, and s Parameters as well as R  for the Hyperbolic and Hyperboloid Decay2
Models Fit to the Median Indifference Points for $10 and $100 for the Latino and White
American Sample
Sample Equation Task Outcome k/h s R2
Latinos Hyperbola
   V = A/(1 + kD)
   V = A/(1 + hO)
Hyperboloid
   V = A/(1 + kD)s
   V = A/(1 + hO)s
Delay
discounting
Probability
discounting
Delay
discounting
Probability
discounting
$10
$100
$10
$100
$10
$100
$10
$100
0.07
0.016
1.669
1.591
0.254
0.043
2.783
0.004
0.37
0.32
0.72
0.67
0.94
0.95
0.97
0.97
0.97
0.97
0.98
0.86
White
Americans
Hyperbola 
   V = A/(1 + kD)
   V = A/(1 + hO)
Hyperboloid
   V = A/(1 + kD)s
   V = A/(1 + hO)s
Delay
discounting
Probability
discounting
Delay
discounting
Probability
discounting
$10
$100
$10
$100
$10
$100
$10
$100
0.046
0.001
0.987
0.791
0.029
0.003
1.368
0.352
0.98
0.85
0.80
1.85
0.82
0.99
0.99
0.93
0.97
0.99
0.99
0.94
probability (right) discounting for $10 and $100 as a function of delay (delay
discounting) or odds against the receipt (probability discounting) for Latinos (upper
panel) and White American students (lower panel).
Figure 8 shows the AUCs for $10 and $100 for the delay and probability
discounting tasks for each sample. A 2 (task) x 2 (amount) ANOVA test yielded a
69
significant effect for task, F(1, 32) = 16.23, p < .001; ç  = .34, but not for amount, 2
F(1, 32) = 0.462, p = .50; ç  = .01, but there was an interaction between task and amount,2
F(1, 32) = 4.52, p = .04; ç  = .12. Follow up independent t tests revealed that the AUCs2
for delay discounting for $10 and $100 was smaller for Latinos, t = -2.39, p = .023 and
t = -2.43, p = .021, respectively, compared to White Americans suggesting greater
impulsivity among Latinos. The analysis also showed that the AUC for probability
discounting for $10 was significantly smaller for Latinos than White Americans, 
Figure 7. Delay discounting functions (left) and probability discounting
    functions (right) for the two amounts, $10 and $100 for the Latinos
    (upper panel) and White Americans students (lower panel). Points
    show median indifference points for money as a function of delay or
    odds against its receipt. Curves represent the best-fit discount
    functions as generated by Equations 1 and 3.
Latinos
White
Americans
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t = -2.21, p = .034, but Latinos and White Americans did not differ in the AUC for
probability discounting for $100, t = -1.57, p = .13, suggesting that Latinos may be less
risk takers than White Americans.
Latinos
The analyses for the Latino sample showed that there was a significant overall
effect of task, F(3, 17) = 7.16, p = 0.0004. Post-hoc tests revealed that the AUCs for $10
Figure 8. Mean area under the curve (AUC) for delay (upper panel) and
    probability (lower panel) discounting in two amounts, $10 and $100
    for Latinos (left panel) and White Americans (right panel). Vertical
    lines show one standard error above and below the means. The mean of
    the condition marked with the letter ‘a’ and ‘b are significantly
    different from each other. The means ‘a’ and ‘b’ are not significantly
    different from each other.
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and $100 for the delay discounting tasks were not significantly different from each other, 
t = 1.4, p = 0.08, nor was there a difference between the AUCs for $10 and $100 for the
probability discounting tasks, t = 0.64, p = 0.26. There was, however, a significant
difference between the AUC for $10 for the delay discounting task and the AUC for $10
discounting task and the AUC for $100 for the probability task, t = 3.10, p = 0.006. These
analyses indicated that there was not a significant effect of amount within delay
and probability tasks, but that Latinos discounted delayed amounts more steeply than
probabilistic amounts.
White Americans
Analyses for White Americans showed that there was an overall significant effect
of task, F(3, 15) = 6.54, p = 0.0009. Post hoc tests revealed that the AUCs for $10 and
$100 for delay discounting tasks were not significantly different from each other,
t = 1.08, p = 0.29, nor were the AUCs for $10 and $100 for probability discounting tasks,
t = 1.308, p = 0.10. There was, however, a significant difference between the AUC for
$10 for the delay discounting task and the AUC for $10 for the probability discounting
task, t = 2.12, p = 0.05, and between the AUC for $100 for the delay discounting task and 
the AUC for the probability discounting task, t = 3.18, p = 0.007. Similar to Latinos, the
data indicate that there was not a significant effect of amount within tasks, but White
Americans discounted delayed outcomes more steeply than probabilistic outcomes.
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Time Measures
Temporal Bisection Procedure
The analysis for the outcomes of the temporal bisection procedure was conducted
as in Experiment I. Table 12 shows the average mean and standard deviation range
obtained after the normalization of the data. As in Experiment I, the mean and standard
deviation were normalized using Odum and Ward’s (2007) method. Blough’s (1996)
equation did not converge for data from two Latino participants and from one White
American participant. The data of these participants tended to be flat, with the proportion
of long responses not increasing as a function of the sample duration. The non-
normalized were 0.93 for the Latinos and 0.79 for the White Americans.
Figure 9 shows the obtained psychophysical function (the data are not normalized
for this figure) for the Latino (filled circles) and White American (empty circles)
samples. Independent t-tests analysis conducted with the normalized data using the
Odum and Ward (2007) method revealed that Latinos and White Americans did not
differ in their mean, t = -1.5, p = .14, in their standard deviation, t = .534, p = .59, nor in
their range. t = 1.804, p = .081. 
Zimbardo Time Perspective Inventory
The results on the ZTPI scale showed that participants from both groups scored
higher on the past positive subscale, followed by the future subscale, the present
hedonistic subscale, the past negative subscale and the present fatalistic subscale. Table
13 shows the Cronbach’s alphas and the minimum, maximum, mean, and standard
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Table 12
Average Means, Standard Deviation, and Range of Nonnormalized Data and
of Data Normalized Using Odum and Ward (2007) Method for Each Sample
Sample
Latinos
(N = 18)
White Americans
(N = 16)
mean SD mean SD
Non-normalized data
Odum and Ward normalization
2.87
2.86
1.21
1.17
3.29
3.06
1.14
1.14
 
Figure 9. Mean proportion of responses to the long sample as a function of
     sample duration for the Latinos (filled circles) and White American
     (empty circles) samples.
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Table 13
Minimum, Maximum, Mean, and Standard Deviation Scores for Each of the Zimbardo
Time Perspective Inventory per Sample
Sample Subscales alphas Min. Max. Mean SD
Latinos
(N = 18)
Past negative (10 items; 10-50)
Present hedonistic (15 items; 15-75)
Future (13 items; 13-65)
Present fatalistic (9 items; 9-45)
Post positive (9 items; 9-45)
.78
.80
.73
.66
.68
2.20
2.60
2.69
2.00
3.00
4.30
4.27
4.31
3.78
4.78
3.11
3.49
3.67
2.74
3.97
.59
.51
.45
.53
.47
White
Americans
(N = 16)
Past negative
Present hedonistic
Future
Present fatalistic
Past positive
.78
.89
.74
.74
.79
1.80
2.00
2.85
1.33
2.89
4.20
4.27
4.69
3.11
4.78
2.82
3.17
3.62
2.12
3.78
.60
.63
.52
.54
.54
Note. Number of items and the range of scores for each subscale are shown in parentheses.
the item 13, t = 3.10, p = 0.004. The samples did not differ significantly on the scores for
the other ZTPI subscales.
Acculturation
To evaluate whether the degree of acculturation would affect the degree of
impulsivity, time perception, and perspective, participants answered the SASH scale.
SASH scores ranged from 2.08 to 4.57 with lower scores meaning that the participants  
were less acculturated and higher scores meaning more. Table 14 shows the Cronbach’s
alpha and the minimum, maximum, mean and standard deviation scores for the total and
each SASH subscale. Latinos and White Americans differed in their total scale,
t = -14.51, p < .001. Total scale scores were acceptable for both Latinos and White
Americans. Subscale scores, however, mostly unacceptable. The alphas were so low that 
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Table 14
Minimum, Maximum, Mean, and Standard Deviation Scores for Each of the Short
Acculturation Scale per Sample
Sample Subscales alphas Min. Max. Mean SD
Latinos
(N = 18)
SASH total scores (5 items; 12-60)
   Language subscale (5 items; 5-25)
   Media subscale (3 items; 3-15)
   Ethnic subscale (4 items; 4-20)
.71
.29
.24
.93
2.00
1.60
2.33
1.75
3.50
2.80
4.67
4.00
2.58
2.08
3.53
2.48
.41
.37
.62
.59
White
Americans
(N = 16)
SASH total scores
   Language
   Media
   Ethnicity
.90
.80
.62
.59
3.67
4.20
3.67
3.00
5.00
5.00
5.00
5.00
4.57
4.81
4.83
4.07
.38
.28
.36
.68
Note. Number of items and the range of scores for each subscale are shown in parentheses.
the item analysis was not conducted for these subscales. These uneven scores are
probably due to the small sample size. More data need to be collected to establish further
conclusions about the reliability of this measure for these samples.
In sum, the results of Experiment II shows that (a) Latinos discounted delayed
outcomes and certain outcomes more than White Americans, (b) Latinos and White
Americans did not statistically differ on their scores on the BIS subscales, (c) Latinos and
White Americans did not differ in their time perception, and (d) Latinos were more
fatalistic than White Americans.
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CHAPTER VI
DISCUSSION
The present study aimed to evaluate (a) the extent to which different impulsivity
and risk taking measures would be related to each other, (b) the extent to which
impulsivity, time perception and time perspective are related to each other, and (c) the
extent to which these processes differ in Latino and White American students. This
discussion chapter will be divided into three sections. The first section will address the
results from Experiment I. The results will be interpreted in light of the concepts of
impulsivity, risk-taking, time perception, and time perspective. Specifically, the first
section will examine the relationship among the impulsivity and risk-taking measures
used in Experiment I, as well as the correlation between these and time perception and
time perspective. In the second section, this author will evaluate the results of
Experiment II and the possible influence of culture on decision-making processes.
Finally, in the third section, possible implications of these results for applied settings will
be discussed. 
Section 1--Discussion of Experiment I
Analysis of the data from Experiment I showed that there was an effect of amount
on the degree of delay and probability discounting and the following significant relations:
(a) a positive correlation between the AUCs of delay and probability tasks; (b) a negative
correlation between the AUC of delay discounting and the scores on the BIS nonplanning
subscale; (c) a negative correlation between the standard deviation from the temporal
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bisection procedure and the scores on the past positive subscale; (d) a positive correlation
between the AUCs for delay discounting task and the mean from the temporal bisection
procedure; (e) a negative correlation between the AUCs for delay discounting and the
scores on past negative and present hedonistic subscales, and a positive correlation
between the AUCs for delay discounting and the scores on past positive subscale; (f) a
positive correlation between the AUCs for probability discounting and the scores on the
present hedonistic and present fatalistic subscales, and a negative correlation between the
AUCs for probability discounting and the scores on the future subscale; and (g) a number
of correlations between the scores on the BIS subscales and the scores on the ZTPI
subscales. 
There results suggestws that (a) different impulsivity measures were moderately
correlated with each other; (b) risk taking and impulsivity may be part of different
decision-making processes, because participants that discounted delayed outcomes in
delay discounting did not necessarily discount uncertain outcomes in probability
discounting; (c) time perception is related to delay discounting; and (d) time perspective
is related to impulsivity and to risk taking. Each of these results will be discussed below. 
Impulsivity
One of the main discussions in the literature concerns the definition of
impulsivity. As mentioned before, most authors agree that impulsivity encompasses
different aspects, such as difficulty attending, sensation-seeking, acting without thinking,
irritability, unconscious risk-taking and present orientation, among other characteristics
(see Evenden, 1999 for a list of different definitions and characteristics). The challenge
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now is to understand how these different aspects of impulsivity are related to each other
(Evenden, 1999).  The present study aimed to evaluate four specific manifestations of
impulsivity, as measured by the delay discounting procedure and the BIS scale: the
discounting of delayed outcomes, and motor, attention, and nonplanning impulsiveness
as reported by the participants in the BIS scale.
Relationship Between Delay Discounting and
the Barratt Impulsiveness Scale (BIS-11)
In the delay discounting procedure, participants were asked to make a series of
choices between a small immediate outcome and a large delayed outcome. The main
measure used in the study was the Area Under the Curve (AUC; Myerson et al., 2001). In
delay discounting task, small AUCs indicate that the participants choose the small
immediate outcome more often (i.e., they were more impulsive in the task). The Barratt
Impulsiveness scale consists of 30 items with 3 subscales: Non-Planning (careful
consideration of choices and problems), Motor (perseverance and unplanned action) and
Attention (focus and thought control). High scores indicate that the individual is
impulsive in these areas. In Experiment I, there was a negative trend in the correlation
between the AUCs of delay discounting and the scores on the BIS subscales. That is,
small AUCs for delay discounting were associated with high scores on the BIS subscales,
especially with the nonplanning subscale. 
It is unclear, however, how the correlation between delay discounting and the BIS
subscales matches previous findings. First, not many studies have evaluated the
correlation between delay discounting and personality questionnaires (Green & Myerson,
2004). Second, the available data are mixed. Some studies have found correlations
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between delay discounting and the BIS subscales (Bjork, Hommer, Grant, & Danube,
2004, Experiment I; de Wit et al., 2007; Einsenberg et al., 2007; Kirby & Petry, 2004;
McLeish & Oxoby, 2007, Experiment II; Mitchell, 1999; Swann, Bjork, Moeller, &
Dougherty, 2002; Yeomans, Leitch, & Mobini, 2008), while other studies have reported
no significant correlation between these two measures (e.g., Coffey et al., 2003;
Einsenberg, Campbell, MacKillop, Lum, & Wilson, 2007; Krishnan-Sarin et al., 2007; 
Lane, Cherek, Rhoades, Pietras, & Tcheremissine, 2003; McLeish & Oxoby, 2007,
Experiment I). 
It is also important to note that not all studies measuring the correlation between
delay discounting and the BIS scale have conducted separate analyses with each subscale
of the questionnaire (e.g., Coffey et al., 2003; Krishnan-Sarin et al., 2007; Lane et al.,
2003). The negative correlation found in Experiment I therefore emphasizes the
importance of a more detailed evaluation of the correlation between these two measures
(but see Bjork et al., 2004; Mitchell et al., 2005). Separate analyses with each subscale
are important because the subscales access different aspects of impulsivity, and a
correlation with the total score may not reveal the details of which behaviors correlate
with what aspects of impulsive behavior (Osburn, 2000). 
Of the studies that do analyze correlations between delay discounting and each
subscale, studies have reported a positive correlation between k or log(k; the degree of
discounting of delayed outcome) and the nonplanning subscale (de Wit et al., 2007;
Kirby & Petry, 2004; Mitchell, 1999; Swann et al., 2002; Yeomans et al., 2008), and/or a
positive correlation between delay discounting and the Motor subscale (Einsenberg et al.,
2007; Kirby & Petry, 2004; McLeish & Oxoby, 2007, Petry, 2001b).  Two studies have
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found a negative correlation between k and the Attention subscale (de Wit et al., 2007,
Mitchell, 1999). In de Wit et al., the negative correlation between k and the Attention
subscale, however, was not retained in a multiple regression analysis; that is, although
the correlation was significant, the scores on the subscales did not predict the degree of
delay discounting. Mitchell (1999) mentions that the correlation may be due to the large
variability in the data. It is not clear, therefore, what is the correlation between BIS
subscales and delay discounting. One explanation for the different correlations between
the delay discounting and the BIS subscales is that the BIS, as other personality
questionnaires, measures a number of behaviors whereas delay discounting is a task that
measures a specific behavior: the degree of discounting of the value of an outcome due to
the delay to its receipt. The behaviors in the delay discounting procedure, then, may or
may not involve the behaviors described in each of the three subscales in the BIS (Bjork
et al., 2004; de Wit et al.; McLeish & Oxoby). In other words, it may be that behaviors
involved in the decision-making process of the delay discounting task are described by
questions that are spread across the different BIS subscales. 
Related to analysis on the subscales, is the importance of conducting reliability
analysis with the scale, as well as item analysis. As it was shown in this study, the alphas
for some subscales were low, below acceptance due to specific items. On this study, the
alphas of the nonplanning and attention, and the fatalism subscales on Experiment I, and
the alphas of all three BIS subscales, as well as the ones on the present fatalism and the
past positive subscales for Experiment II, were affected by specific items. Care should be 
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taken on analyzing correlations with subscales with low alphas. Although the directions
of the correlations were not affected by the alphas on the subscales, the magnitude was
affected by it.
An alternative explanation to the confusion in the literature regarding the relation
between the outcomes of the delay discounting task and the scores on the BIS subscales
is that they may evaluate different classes of behavior.  Accordingly, the nonconsistency
of the correlations between delay discounting and the scores on the BIS subscales reflects
the complexity of what is named “impulsive behavior.” A number of variables such as
demographics of the sample (e.g., age, race, and gender, as shown by de Wit et al., 2007)
and the delay discounting procedure itself (i.e., the delays and amounts used) may affect
the correlation between these two measures. Future studies could evaluate the effect of
these variables and their possible effect on the correlation between delay discounting and
personality measures. Yet another explanation for the nonconsistency in the literature
may be that self-report measures are more susceptible to self-report bias as compared to
behavioral measures, which may affect the correlation between these two measures.
One contribution of the present study to the literature is the evidence of a
statistically correlation between the AUCs of the delay discounting task and the
nonplanning subscale with a sample of undergraduate students. Most of the studies that
have evaluated the correlation between delay discounting and the scores on the BIS have
done so with substance abusers (e.g., Coffey et al., 2003; Mitchell, 1999; Petry, 2001b),
people with behavioral disorders (e.g., Swann et al., 2002), or middle-aged participants
(de Wit et al., 2007). McLeish and Oxoby (2007) also evaluated the correlation between
delay discounting and BIS scores with undergraduate students. In their study, participants
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first answered the BIS and then participated in an unrelated bargaining game, and were
then exposed to the delay discounting task. In the bargaining game, participants were
allocated into three groups that differed in the feedback received at the end of the game:
one group learned that they had received a payoff higher than the median of payoff for
the game (positive feedback), the second group learned that they had received a payoff
lower than the median (negative feedback), and a control group did not receive any
information about the payoff. Participants then answered the BIS scale and were exposed
to the delay discounting task. Results showed that only the delay discounting rate for the
participants in the negative group was positively correlated to the scores on the motor
subscale. 
There are two main differences between the present study and the previous study
by McLeish and Oxoby (2007). First, McLeish and Oxoby’s study aimed to evaluate the
effect of priming on discounting (i.e., positive and negative feedback), whereas the
present study had no priming. Second, in McLeish and Oxoby’s study, participants
answered the BIS before being exposed to the delay discounting task, whereas
participants were exposed to the behavioral measures (delay and probability discounting
tasks) before answering the personality measures. Future studies should evaluate whether
framing and/or the order of tasks affects the correlation between delay discounting task
and the scores on the BIS subscales. 
Another study that also evaluated the correlation between the degree of delay
discounting and the scores on the BIS subscales was Einsenberg and colleagues (2007).
In this study, the authors aimed to evaluate whether genetic components would predict
the discount rates for delayed outcomes and scores on personality questionnaires.
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Different from the present study, and similar to McLeish and Oxoby (2007), the authors
found a positive correlation between delay discounting and motor subscale. Given the
similar undergraduate subject sample in the present study and the Eisenberg and
colleagues (2007) study, it is not clear why the present study obtained a significant
correlation between delay discounting and the nonplanning subscale and not between
delay discounting and the motor subscale. One possible explanation is that, as mentioned
above, items from both subscales may describe behaviors related to delay discounting,
and therefore it may be that it is not a subscale per se that is related to the degree of
discounting, but a different combination of items in the scale. To help solve this issue,
one alternative for future studies is to conduct a post hoc discriminant function analysis
to evaluate which items may predict the degree of discounting of delayed outcomes (e.g.,
McLeish & Oxoby). 
A second contribution of the present study to the literature is the evaluation of a
possible correlation between the degree of probability discounting and the scores on the
BIS subscale. Only one published study, to the best of my knowledge, has also evaluated
such a correlation. As in Mitchell (1999), the results of the present study found no
significant correlation between the degree of probability discounting and any of the BIS
subscales. The absence of correlation between probability discounting and the scores on
the BIS subscales may indicate that none of the BIS subscales is specifically related to
risky behavior as measured by probability discounting. These results could also
strengthen the argument that risk-taking and impulsivity may be two different decision
making processes. Future studies, however, should replicate the present findings and
evaluate which personality scale is related to probability discounting.
84
Delay and Probability Discounting: 
Same or Different Processes
The results of Experiment I showed that the effect of amount on delay and
probability discounting was replicated. That is, the small amount ($10) was discounted
more steeply than the large amount ($100) in the delay discounting task, whereas the
large amount was discounted more steeply than the small amount in the probability
discounting task. This effect is well established in the literature with monetary outcomes
(see Green & Myerson, 2004 for a review). The amount effect in delay and probability
discounting tasks is related to the discussion of whether impulsivity and risk taking are
part of the same process or if they are different aspects of decision-making processes.
Specifically, if impulsivity and risk taking were part of the same process, participants
would discount different amounts similarly in delay and probability discounting. Data in
the present study and in previous studies (e.g., Estle et al., 2006; Holt et al., 2003;
Myerson et al., 2003) reveal, however, that this is not the case. The differential effect of
amount in the two discounting tasks suggests, therefore, that delay and probability
discounting may be part of different decision-making processes. 
The correlation between delay and probability discounting is also related to the
discussion about whether these are similar or different decision-making processes
(Myerson et al., 2003). There are three possible relationships that may exist between
delay and probability discounting. First, discounting of delayed and of probabilistic
outcomes may be part of different processes. That is, impulsive individuals that are likely
to choose small immediate outcomes (i.e., steep delay discounting) would also have a
strong preference for larger riskier outcomes (i.e., steep probabilistic discounting),
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yielding a positive correlation between delay and probability discounting. Second, a
negative correlation could also reflect that delay and probability discounting would imply
that they are part of the same processes. In other words, if discounting of delayed and
probabilistic outcomes is related to impulsivity in the same fashion, impulsive
individuals should show steep discounting of delayed outcomes and would show a small
tendency to discount probabilistic outcomes. Third, delay and probability discounting
may be unrelated processes, yielding no significant correlation (Myerson et al., 2003). 
The literature remains inconclusive as to which relationship exists between delay
and probability discounting. For example, when the correlation is significant, it tends to
be a positive relationship (e.g., Crean et al., 2000; Myerson et al., 2003; Olson, Hooper,
Collins, & Luciana, 2007; Reynolds, Karraker, Horn, & Richards, 2003; Richards,
Zhang, Mitchell, & de Wit, 1999), ranging from .2 (Myerson et al., 2003) to .74
(Richards et al., 1999). The correlation between delay and probability discounting,
however, is often not significant (e.g., Ohmura et al., 2005, 2006; Reynolds et al., 2004). 
In Experiment I, the correlations between the AUCs for the delay discounting task and
the AUCs for the probability discounting tasks were positive. These data reinforce the
idea that impulsivity and risk taking, as measured by delay and probability discounting,
are different decision-making processes: impulsive participants  were not necessarily risk
takers in the present study. 
In summary, the answer to the first goal of the present study regarding the
relationship between different measures of impulsivity is that (a) the AUC of delay
discounting task was significantly and negatively related to the scores of the nonplanning
subscale; (b) the AUCs of probability discounting task were related in an opposite pattern
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than the AUCs of delay discounting task with the scores of the BIS subscales, but the
correlations were not significant; (c) the amount of effect on the AUCs of delay and
probability discounting tasks was replicated; and (d) there was a significant and positive
correlation between the AUCs of delay and probability discounting tasks. The second
question of the present study was to evaluate if time perception and time perspective
were related to impulsivity and risk taking. Time is a complex construct, so this author
will first talk about the concept of time and the measures used in the present study before
talking about the relationship between time, impulsivity, and risk taking.
Time Perception/Time Perspective
The word time is usually related to as the measure of hours, minutes and seconds.
The “clock time” refers to the duration of an event, and the speed of a clock, the
“physical time” (Levine, 1997; Levine & Norenzayan, 1999). Time, however, also
involves the subjective perception of the duration of an event, which may vary from
context to context and from person to person. For example, drugs and emotional stimuli
may affect the perception of the duration of an event. That is, studies have shown that
participants exposed to marijuana and methamphetamine tend to overestimate the
passage of time (perceive time as passing faster) compared to control participants or to
control conditions (e.g., Lieving, Lane, Cherek, & Tcheremissine, 2006a; Lieving et al.,
2006b; Wittman et al., 2007), and participants tend to overestimate the duration of angry
faces compared to neutral faces (Droit-Volet et al., 2004; Effron et al., 2006; Tiples,
2008). In the present study, the perception of the duration of an event was defined as time
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perception (Levine, 1999; Boyd & Zimbardo, 2005), and was measured using the
temporal bisection procedure. 
The results of the present study revealed that participants from Utah State
University showed a relatively flat psychophysical function (range = 0.85). The obtained
mean, however, was similar to the arithmetic mean of the duration of the samples, and
the obtained standard deviation was similar to the ones obtained with pigeons (e.g.,
Odum & Ward, 2007). These data suggest that USU participants did not have a strong
bias to perceive the stimuli as either short or long, but that they may have a relatively
small degree of stimulus control. 
One procedural difference may also have affected the performance of the
participants in the present task. In the current procedure, the stimuli used were of a very
short duration (the anchors were 2 s and 4 s). Other studies have used stimuli with longer
durations (e.g., 4 s and 8 s or 1 s and 9 s; Wearden, 1991; Wearden et al., 2008), and have
shown that variables such as stimulus spacing also affect participants’ performance on
the task (Ferrara et al., 1997; Wearden & Ferrara, 1995; Wearden et al., 1997). The
durations and stimuli spacing used in the present study, however, were similar to Lieving
and colleagues (2006a, 2006b) and were chosen for two main reasons (a) the task needed
to be somewhat difficult for participants to complete, so there would have enough
variability in the data to be able to correlate with the other measures used in the study;
and (b) pilot studies with stimuli with longer durations resulted in very long experimental
sessions, increasing the probability that other variables, such as fatigue, would affect
participants’ performance.
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Despite the differences between the current study and previous studies, the
present study contributes to the literature on human timing through the analysis
conducted using the Blough (1996) equation. Most of the analysis of human data uses the
mean or the Weber Fraction. The advantage of using Blough’s equation is that the
parameters yield not only the point of subjective equality to evaluate bias on the data, but
also allow researchers to evaluate the effect of attention to the samples and sensitivity to
changes in time. This is the first known study that compares the outcomes of the
temporal bisection procedure with time perspective and impulsivity. 
Time Perspective
In addition to the perception of event duration, the sense of time also involves
attitudes and perceptions towards time. More specifically, Boyd and Zimbardo (2005)
explain that tendencies to overemphasize the present, the past and/or the future may
affect decision making processes. For example, people that score high on present
hedonism tend to place greater emphasis on what is happening in the present compared to
what may happen in the future. On the other spectrum of attitudes toward time are people
that emphasize the future. Future-oriented people tend to establish goals and plans for the
future and to proactively search for positive consequences for their behaviors. Other
aspects of time perspective include present fatalism, past positivism and past negativism.
Fatalistic people are those who, according to Boyd and Zimbardo, do not believe in the
contingent relationships between their behaviors and the consequences of their actions.
There is not much research on part positive or on past pegative time perspectives, but
according to Boyd and Zimbardo, people that are focused on negative aspects of the past
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also tend to be stressed, have anxiety and depression. On the other hand, past positive
time perspective is related to happiness, self-esteem and friendliness (see also Zimbardo
& Boyd, 1999).
To evaluate attitude towards time, participants in the present study answered the
ZTPI (Zimbardo & Boyd, 1999). The results showed that participants scored higher on
the ZTPI past positive subscale, followed by the future, the present hedonistic, the past
negative subscale, and scored lower on the present fatalistic subscale. 
One interesting finding from the current study was the absence of a significant
correlation between the mean, range, and standard deviation from the temporal bisection
procedure (time perception) and the scores on most of the ZTPI subscales (time
perspective). Note, however, that the correlation between the standard deviation and the
scores on the past positive subscale was significant, but the correlation between the mean
and the range of the temporal bisection procedure and this specific scale was not near
significance. Future studies should continue to examine whether and how time perception
and time perspective are related processes. 
Another study that evaluated whether time perception is related to time
perspective was conducted by Lennings and Burns (1998). In this study, participants
answered the time perspective questionnaire, where they were asked to write a list of
events that they thought would occur in their personal life and in the society’s future, as
well as to estimate how far away in time these events would occur. To measure time
perception, participants were asked to estimate time in a WAIS subtest task (Experiment
I) and to report when they thought that 30 s had elapsed (Experiment II). The results
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showed that the correlation between time estimation and future perspective was very low
rho = .28 (Experiment I) and mediated by age (Experiment II). 
The relation between time perception and time perspective, therefore, is not clear.
Lennings and Burns’ (1998) mentioned that the tasks used in the studies might affect this
relationship. For example, it may be that the questions in time perspective measures are
related to a time that does not necessarily have a “beginning” and an “end,” different
from questions on time perception tasks. That is, when a participant answers questions
about her/his future, present or past, the researcher does not compare those answers with
an objective measure of time (i.e., the start of the end of the past, the start of the present,
and the start of the future is subjective), whereas tasks in time perception do have an
objective measure of comparison (i.e., the duration of an event). Therefore, researchers
should try to use different tasks to evaluate whether there is a relationship between time
perception and time perspective.
A second interpretation about the absence of a relationship between time
perception and time perspective could be that the perception of the event duration may
not necessarily be related to attitudes towards time (e.g., hedonism, fatalism, fast pace of
life). That is, “telling time” may not necessarily be related to how one behaves towards
time. In other words, two people may be accurate in saying what time it is or on reporting
the duration of an event, but one person may be more hedonistic than the other person
and hence behave differently in the present contingencies. Understanding how time
perception and time perspective are related to each other may or may not be important
when evaluating whether these processes are related to impulsivity. For example, when
receiving the choice “do you want a small outcome now or would you wait for 10
91
minutes to receive a better outcome?”, both perception of time and time perspective
could influence the choice for one or the other outcome. That is, if an individual
perceives time as passing slower and waiting 10 minutes would be aversive, the
probability of choosing the smaller outcome increases. This process of choice may or not
be related to hedonism, for example. The choice for the smaller outcome may not
necessarily occur because time is passing faster or slower, but just because the individual
tends to choose the “right here, right now” option. Future studies, therefore, should
continue evaluating the correlation between time perception and time perspective. 
Impulsivity, Risk Taking, and Time
Impulsivity and Time Perception
A number of researchers have suggested that time perception and impulsivity as
measured by the delay discounting task may be related (Read & Roelofsma, 2003; Read
et al., 2005; Takashi, 2005, 2006; Takahashi et al., 2008; Wittmann & Paulus, 2008;
Zauberman, Kim, Malkoc, & Bettman, 2008), but few studies have evaluated the
relationship between these two processes. For example, Barkley et al. (2001) exposed
teens with ADHD and control participants to a delay discounting task, a time estimation
task and a time reproduction task. The results showed that ADHD participants tended to
discount delayed outcomes more steeply than control participants, and that ADHD
participants also tended to estimate and reproduce time as longer than control
participants. It is important to note, however, that the authors discuss the possibility that
ADHD participants committed more errors in the time tasks because of the nature of the
task, and not necessarily because they have different perception of time. That is, for the
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time reproduction task, participants needed to press for a period of time, whereas for the
time estimation task, participants needed to remember the duration of an event. These
behaviors could have been affected by a lack of control over motor responses and/or
inattention to the tasks, and not necessarily by the perception of time (but see Reynolds
& Schiffbauer, 2004) 
The time representation and time reproduction tasks, therefore, have the drawback
of not disentangling whether attention, motor inhibition, and/or time perception affects
the performance of participants on the tasks. One advantage of using the temporal
bisection procedure is that it allows researchers to separate attentional aspects from
perception of time, and to evaluate whether these processes are correlated with delay
discounting. The results of the present study showed that the mean of the temporal
bisection task were positively and significantly related to the AUCs of delay discounting
task, suggesting that being able to discriminate time and discounting of delayed outcomes
may be related processes. That is, smaller AUCs in the delay discounting procedure
(impulsivity) were positively correlated with higher means (overestimation of time). Note
that the relation with the range and standard deviations were not significantly correlated,
suggesting that the overall stimulus control and sensitivity to the passage of time are not
necessarily related to impulsivity, but that bias towards perceiving the time as passing
quickly is related to the discounting of delayed outcomes. 
There was also a pattern, although not significant, between the relation of the
scores of the BIS subscales and the outcomes of the temporal bisection procedure: the
correlation was positive between the scores and the standard deviation, and negative
between the scores and the mean and range of the temporal bisection procedure. This
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systematic pattern of relations, along with the significant relation between the AUCs of
delay discounting and the means of the temporal bisection procedure suggests that time
perception and impulsivity can be related processes. One of the drawbacks of the
temporal bisection procedure used here, however, is that the duration of the samples was
very short and hence it is unclear if the performance on the task affected the relationship
between time perception and degree of discounting. Future studies could manipulate the
duration of the intervals in the delay discounting task as well as the duration of the
samples in the temporal bisection procedure to further evaluate whether these two
processes are related to each other.
Impulsivity and Time Perspective
The relation found between impulsivity and time perspective is another
contribution from this study to the literature. Specifically, the results showed that the
AUCs for discounting were significantly and negatively correlated with the scores on the
past negative and present hedonistic subscales, as well as with the fatalistic subscale. The
correlations were significant but weak for the past negative and present hedonistic with
the AUC for $10, and for present hedonistic and past positive with the AUC for $100.
Because small AUCs in the delay discounting procedure reflect impulsivity, these results
indicate that people that have a negative perspective regarding past events and are
hedonistic tend to be more impulsive. The relations between the AUCs for delay
discounting and the scores on the past positive subscales, on the other hand, were positive
and significant for the AUC for $100. This result indicates that impulsive participants
also had positive perceptions about the past.
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The relation between delay discounting and time perspective has not been widely
studied in the literature. Only two studies, to my knowledge, have evaluated this
relationship. As mentioned before, Vuchinich and Simpson (1998, Experiment II) did not
find correlations between discounting and any subscales from the ZTPI. The authors,
however, correlated k with the scores on the subscales, which may have affected the
power of the correlation analysis. In a study by MacKillop, Anderson, Castelda, Mattson,
and Donovick (2006), social drinkers and their controls were exposed to the delay
discounting task and answered only the present hedonistic and Future subscales.
Participants also answered the Eysenck impulsiveness questionnaire. Their results
showed that there was a positive relationship between the present hedonistic and the
impulsivity and venturesomeness subscales of the Eysenck impulsiveness questionnaire,
but there was no significant correlation between delay discounting (logk) and the
questionnaires. 
Another contribution of the present study to the literature was the finding of
significant correlations between the scores on the BIS and the ZTPI subscales. In the
present study, the scores on the past negative, present hedonistic and present fatalistic
subscales correlated positively with the scores on all BIS subscales, whereas the scores
on the future and past positive subscales correlated negatively with the BIS subscales.
The relation was significant only for the nonplanning subscale and all the ZTPI
subscales, and for the motor subscale with the present hedonistic, future, and the fatalistic 
subscales. These results suggest that participants that are (a) are present hedonistic, (b)
are fatalistic, and (c) do not plan for the future score high on all BIS subscales.  The data
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also show that participants that have negative perceptions of the past also score high on
the motor impulsiveness subscales. 
In one study, Petry (2001b) did a component analysis with the scores of the BIS,
ZTPI and other scales and found positive correlations between the nonplanning and
motor subscales with the present hedonism and present fatalism subscales in one
component; and negative correlations between the future orientation and past orientation
subscales with the nonplanning subscale in another component. It is worth mentioning
that Petry used an older version of the ZTPI scale. Regardless, the pattern of the
correlations between her study and the present study are similar, even with different
samples: whereas the sample in the present study consisted of undergraduate students,
both males and females, Petry’s sample consisted of males, half of them being substance
abusers and/or pathological gamblers. The present study and Petry’s study add empirical
data indicating that impulsivity and time perspective may be related processes and future
studies should continue to investigate this relationship.
Risk Taking, Time Perception,
and Time Perspective
Results showed no significant correlations between risk taking, as measured by
the AUC of the probability discounting task, and the outcomes of temporal bisection
procedure. Discounting of uncertain outcomes, however, was significantly correlated
with some subscales of the ZTPI, suggesting that time perspective and risk taking may be
related. Note, again, that a larger AUC in the probability discounting task means that the
participant is risk taker, hence a positive correlation between the AUC for probability
discounting with a ZTPI subscale indicates that the participants were risk takers and
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scored high on the scale. On the hand, a negative correlation between the AUC for
probability discounting and scores in the ZTPI subscales indicates that the participants
were risk takers but scored lower on the ZTPI subscale. 
The results showed a negative relation between the AUCs for probability
discounting and the scores on the future subscale. These relations indicate that people
that were risk takers in the probability discounting procedure did not tend to set goals for
the future. The data also show a positive correlation between the AUCs for probability
discounting and the scores of the present hedonistic and on the present fatalistic subscale,
with a significant but weak correlation between the AUC for $10 and the scores on the
present hedonistic and a significant correlation between both AUCs and the scores on the
present fatalism. That is, risk takers tended to be hedonistic and fatalistic. 
The pattern of significant correlations between AUCs for both delay discounting
and for probability discounting are intriguing in the sense that the perspective of time had
similar relations with both decision-making processes. More specifically, hedonism was
high in both impulsive and risk taker participants. The fact that hedonism mediates in a
similar fashion both impulsivity and risk taking is interesting considering the idea that
these may be part of different decision-making processes. One suggestion is that there
may be a continuum in the behavioral manifestations between impulsivity and risk
taking, where some manifestations are different whereas others overlap. The obtained
correlations between the AUCs for delay discounting and probability discounting tasks
with the scores on the ZTPI subscales, however, are weak, and future studies should
investigate further the relation between time perspective, impulsivity and risk taking. 
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In summary, the results of Experiment I showed that impulsivity is a complex
phenomenon that involves discounting of delayed outcomes, as well as motor,
nonplanning impulsivity. The alpha on the attention subscale was low, so conclusions
could not be drawn from the relation between delay discounting with attention
impulsivity. When evaluated by the correlation between the AUCs for delay and
probability discounting tasks, the data clearly indicates that impulsivity and risk taking
are part of a different decision-making process. When observing the correlations between
impulsivity, risk taking, and time perspective, however, the idea that these are unrelated
processes can be questioned. The results also showed that discounting of delayed
outcomes and time perception are related, but not discounting of uncertain outcomes and
time perception. 
Section 2--Discussion of Experiment II
The Recruitment Process
Experiment II was conducted in Washington University, in St. Louis, Missouri.
Part of the difficulties in collecting these data was due to time constraints and shortage of
bilingual research assistants to help collect data from Latino participants. Besides these
two factors, another important variable that affected the data collection of the present
study was the recruitment in itself of the Latino students. 
Research has shown that recruitment in communities of ethnic minority for
research seems to be more challenging than recruitment of White Americans (Gallagher-
Thompson et al., 2004; Hendrickson, 2007). Variables such as language and illiteracy
highly affect recruitment and the probability of dropout rates of ethnic minorities from
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research programs. Although the present sample was of undergraduate students, and
therefore language and literacy were not variables that affected the recruitment of the
sample for the present study, some strategies similar to the ones used to recruit ethnic
minorities in rural communities were used to increase the probability of recruitment of
Latinos to the present study. 
The first strategy was to send e-mails to Latino liasons (i.e., International Student
Officers, International clubs) from Washington University. The response rate from this
first step was low. Only eight participants answered the e-mails, and from these, only six
qualified for the study. The second strategy that we used was to contact, via telephone,
other potential Latino liaisons in other universities and schools in St. Louis. A second
wave of three participants was recruited as a result of this strategy. The third strategy
used was to post printed flyers around Washington University campus. No participant
was reportedly recruited though the flyers. 
The most successful strategies to recruit Latino participants for the present study
were face-to-face contact and word-of-mouth. More specifically, this author contacted
Latino students and asked them to invite friends to come to the study. One participant
invited five other friends to participate in the study. The word-of-mouth and face-to-face
strategies have been reported to successful in rural communities (Domenech-Rodriguez,
Rodriguez, & Davis, 2006). It would be interesting to evaluate in future studies whether
ethnic minorities share the same process of recruitment, regardless of whether they are
from a rural community or university students. 
99
Main Results
Data from Experiment II are preliminary, and should be taken with caution. The
preliminary analyses showed that Latino students (a) discounted delayed outcomes ($10
and $100) more steeply than White American students, and discounted small probability
outcomes ($10) more steeply than White American students; (b) did not differ in their
scores on the BIS-11 scale; (c) had no difference in the mean, standard deviation or range
in the temporal bisection procedure compared to White American students; but (d) scored
higher on the present fatalism subscale than White Americans. These results suggest that
Latinos may be more impulsive in the delay discounting task, but do not differ in the
scores in the self-report questionnaire regarding impulsivity, than White Americans.
Latinos are also more fatalistic than their White American counterparts, but do not differ
in their perception of time. Both samples had similar patterns of scores on the BIS and
ZTPI subscales, indicating that, although Latinos and White Americans differed in
degree on some decision-making processes, they have similar patterns of impulsivity,
time perception, and time perspective.
Two other studies have shown that participants from different cultures tend to
discount delayed and probabilistic amounts to different degrees. As mentioned before,
Du and colleagues (2002) showed that Americans discounted delayed outcomes similar
to Chinese, and both discounted delayed outcomes more steeply than Japanese students,
but American students discounted probabilistic outcomes more steeply than Japanese and
Chinese students, whereas Japanese students discounted probabilistic outcomes more
steeply than the Chinese students (see also Takahashi et al., 2008). In a recent study,
Mahajna, Benzion, Bogaire, and Shavit (in press) showed that Israeli Arabs discounted
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delayed and probabilistic outcomes more steeply than Jews. The present study is the first
one that compares the degree of impulsivity between Latinos and White Americans
living in the United States.
Although Latinos were more impulsive on the delay discounting task than White
Americans, they did not differ on their scores on the BIS. Before drawing any
interpretations about the results, it is important to remember that the sample size of the
present study is small, and more data should be collected to better evaluate whether
Latinos and White Americans would differ in their scores on personality scales. That is,
the present study does not allow us to know if (a) Latinos are more impulsive on
discounting of delayed and of probabilistic outcomes, but are less impulsive on the
behaviors measured by the BIS subscales (e.g., attention, planning, motor impulsivity);
(b) Latinos behave more impulsively on the delay and probability discounting tasks, but
report that they are less impulsive in the BIS scale due to contextual variables such as
social acceptance; or (c) the BIS is not the best measure to capture cultural differences in
impulsive behaviors between Latinos and White Americans (i.e., the scale was translated
to Spanish in 2001 and it has not yet been used in cross-cultural studies). More data
needs to be collected to evaluate why Latinos and White Americans differed in the
degree of delay and probability discounting but not on their scores on the BIS scale.
An alternative explanation to the absence of a statistical difference on the scores
of the BIS subscales between Latinos and White Americans may be related to the issue of
the construction of scales in itself. For example, Thomas (2007) has argued that when
conducting research, the researcher’s background can affect the way that s/he
conceptualizes the findings. In this sense, a behavior in the scale that would be coded as
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impulsive in the U.S. (the home country of the developers of the BIS-11) may not
necessarily be considered impulsive in a Latin Country. As we have been highlighting
across the document, different contexts such economic, and historic aspects can
determine if one behavior is considered as impulsive or not. In this sense, while
answering the BIS-11, Latinos may have normalized their answers to their own
background, where a particular behavior would not necessarily be considered impulsive.
In other words, Latino participants could have biased their answers towards their own
culture (Helfrich, 1999) and reported that they are not impulsive. Note that the Latino
participants in the present study had been living in the U.S. for less than 3 years. It would
be interesting to see whether the pattern of responses would change as they acculturate
more to the White American mainstream culture. 
The results of the present study also showed that Latinos and White Americans
did not differ in their performance on the temporal bisection procedure. Two similar
studies have evaluated differences in time perception in two cultural groups. Eisler
(1992, 1995) showed that African immigrants living in Sweden for a long time tended to
overestimate time (had lower mean) compared to native Swedish. As Eisler (2003)
mentioned, an advantage of understanding how people from different culture understand
time could help understand how they behave according to time (e.g., what they do in their
free time, how they behave regarding punctuality, etc.). These and the data from present
study are mainly descriptive at this point, and both Eisler’s samples and the sample from
the present study are too small to draw any further conclusions or establish any
correlation with other behaviors. Future studies should replicate this finding and evaluate
the implications of these results on possible behavioral manifestations. 
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The present study showed that Latinos scored higher than White Americans on
the fatalism subscale but the samples did not differ in their scores on the hedonism
subscale. Hedonism and fatalism are two of the values that have been mentioned to be
characteristics of Latinos (Diaz & Ayala, 1999; Garcia-Preto, 1996; Inclan, 1985).
Hedonism, or present orientation, is not a value well studied in the cross-cultural
literature, but some researchers state that Latinos are more present oriented than White
Americans (Garcia-Preto; Inclan; but see Carter, Yeh, & , 2008). The results of the
present study, however, did not support this idea: although Latinos and White Americans
differed in the magnitude of their answers on the present hedonism subscale,  the
difference was not significant. The data, nevertheless, are preliminary, and more data
should be collected to establish a conclusion. Fatalism, on the other hand, is a value that
has been more studied compared to hedonism. The present study contributes to the
literature by measuring the degree of fatalism using the present fatalism subscale from
the ZTPI. The advantage of this measure is that it provides scores on other temporal
orientations (e.g., orientation towards the future, present, or past), and allows researchers
and clinicians to evaluate a global profile of orientation towards time. 
In summary, the present study contributed to the literature by showing that
Latinos and White Americans had differences in the degree of impulsivity and time
perspective.  Nevertheless, the present findings also showed that both groups had
similarities: Latinos and White Americans discounted delayed and probabilistic outcomes
hyperbolically, their performance yielded a psychophysical function on the temporal
bisection procedure, and both groups showed similar patterns on the scores on the BIS
and ZTPI subscales. These results are related to the emit perspective in that different
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ethnic groups would have different degrees in decision making processes, and also with
the etic perspective in that, regardless of the cultural background, different groups of
participants would show similar pattern of behavior on these tasks.
Section 3--Other Implications, Suggestions,
and Interpretations
Latinos and White Americans showed differences in the degree on impulsivity
and on time perspective. Because the samples did not significantly differ in age or in
economic characteristics, it is tempting to suggest that their cultural background was the
main variable that affected their behavior. Other researchers have shown that culture does
affect a number of decision making processes, such as end-of-life decisions (e.g., Kwak
& Haley, 2005) and cooperation in business contexts (e.g., Chen & Li, 2005).
Although we recognize that culture can play a big factor in the decision-making
processes, culture cannot be used as the only factor explaining the differences between
two samples. Thompson (2003) has said that the use of the concept culture can
sometimes be considered a mistake when it is interpreted as the cause of behaviors. That
is, saying that Latinos behave differently than White Americans because of their different
cultural values is not an explanation of their behavior, but a description of their behavior.
Researchers should continue to investigate what, in the context of their participants,
affects their behavior. In other words, as Thompson states, cultural values are not
“floating things,” but are behavioral patterns affected by economic, ecological,
demographical and political variables (see also Betancourt & Lopez, 1993; McCrae &
Terraciano, 2005, for other misuses of the word “culture”). 
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Accordingly, economic factors could help explain why Latinos were more
impulsive than White Americans in the present study. For example, Latin American
countries have more history of high inflation than the United States. More specifically,
data from Economic Commission for Latin America and the Caribbean (ECLAC) shows
that Argentina, Bolivia, Mexico and Peru had inflation rates as high as 4,924% per year
between 1991 and 1998 (Stallings & Perez, 2000, Table 3-2), whereas the highest
inflation rate for the United States during those same years was 4.2% (United Nations,
Table A.3). 
During time of high inflation rates, money loses its value quickly, and impulsivity
can actually be considered functional. Or even, as the examples at the beginning of the
present project, the behavior of buying an extra item in high inflation rate may not be
considered as impulsive by the community. Indeed, “been impulsive,” or not waiting for
larger outcomes to be delivered later in time are behaviors reinforced in a country with
high inflation. Accordingly, people tend to discount delayed monetary outcomes more
steeply during high inflation rates compared to when the inflation is controlled
(Ostaszewski, Green, & Myerson, 1998, Todorov, 2005; see also Masaharu, Nobuo,
Suchinda, & Siriwat, 2008). The Latino participants from the present study were students
that had been living here in the U.S. for a maximum of 3 years, and most probably had
experienced high inflation rates in their country of origin. In future studies, it would be
interesting to evaluate whether the degree of delay discounting would decrease with the
number of years living in the U.S., in a more stable economy.
Socioeconomic characteristics of the countries, therefore, could also account for
differences between people from two cultural groups and should be considered in cross-
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cultural studies. The advantage of defining which socio-economic aspects can affect
behavior is that researchers can measure these aspects and empirically evaluate how
these variables differ in the samples being studies (Betancourt & Lopez, 1993). The
knowledge of the effect that these variables have on the behavior may help disentangle
what about culture (e.g., ethnicity, social class, etc.) is related to the phenomenon being
studied in itself. For example, when conducting analysis to evaluate the data, we could
control for the effects of socioeconomic income and evaluate whether and how the
behavior of the participants differ in their impulsivity, risk taking, and time perception/
perspective. Betancourt and Lopez also suggested that researchers should also measure
the cultural aspects (e.g., values and norms) that are relevant to the phenomenon being
studied and correlate and compare them with social variables (e.g., income and
education) because these are interrelated variables. That is, income may affect peoples’
values, and vice versa. By defining cultural values, their behavioral manifestations and
correlating them with social variables, researchers can contribute to the understanding of
what culture is and its role in behavior. In the present study, therefore, we asked
participants to answer demographic questions regarding income, education and their
parents’ income, as well as values deemed to be different between the two cultures
(hedonism and fatalism) while evaluating impulsivity, risk-taking, and time perception.
More data, however, are necessary to evaluate how these variables are correlated. 
While we aimed to evaluate the differences between Latinos and White
Americans, the present study also examined the similarities between the two groups. The
study had a top-down approach: it began with a theory that typically does not incorporate
culture in the studies as a dependent measure (Behavior Analysis), and incorporated
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culture to broaden its theoretical domain (Betancourt & Lopez, 1993). The preliminary
results of Experiment II showed that while the groups differed in degree of some
decision-making processes, all participants showed similar pattern of responses in the
tasks and on the scores for the questionnaires. There was evidence, therefore, for both the
emic and the etic approaches, with variability with the groups.
The present study had a number of limitations, such as sample size and duration
of the stimuli in the temporal bisection procedure. The findings of the study, however,
are intriguing and yield a number of possible follow up questions. For example,
probability discounting was not correlated with any of the personality questionnaires in
the present study. It could be interesting to evaluate if there is a personality questionnaire
that would correlate with probability discounting. In the present study, the degree of
discounting was correlated with scores on the nonplanning, but other studies have found
correlations of delay discounting with other BIS subscales. Are there demographic
variables that are affecting the correlation between these two measures? Impulsivity and
time perception were also related in the present study. If we change the perception of
time (e.g., reinforce overestimation or underestimation of time), would that affect
impulsivity? Time perspective was related to impulsivity and risk taking: if affecting the
perspective towards time, would other decision-making processes be affected? Latinos
and White Americans differ in their degree of delay and probability discounting, would
more acculturated Latinos differ in their degree of discounting compared to less
acculturated Latinos? Or, on the other hand, would White Americans living in Latino
countries discount the outcomes more steeply than White Americans living in the U.S.? 
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CHAPTER VII
CONCLUSION 
The main conclusion of the study is that impulsivity, risk taking, time perception,
and time perspective are complex phenomena that can be affected by culture. The present
study provides some highlights on the possible relation between these phenomena. 
Besides the main results already mentioned, the study has also two additional
contributions to the literature. First, the study used two measures, behavioral measures
and self-report measures, to evaluate impulsivity. The goal was to evaluate the
relationship between these measures to help improve the understanding about impulsive
behavior and factors that affect it (including cultural variables). The benefits of using
personality questionnaires is that they are less expensive than the behavioral measures,
well established in terms of psychometric properties and have face validity. The
drawbacks of the personality questionnaires are that they are subjective, and may not be
as sensitive to manipulations in the laboratory as the behavioral measures are
(Dougherty, Mathias, Marsh, Moeller, & Swann, 2004). The advantages of laboratory
measures are the possibilities that researchers have to manipulate the environment to
evaluate how different variables affect impulsivity. Moreover, laboratory measures are
objective and their outcomes are easy to evaluate (Dougherty et al.). The drawback of
laboratory measures, on the other hand, is that they measure only one dimension of the
behavior, resulting in limited external generalizability. Validating the relation between
personality questionnaires and behavioral measures, therefore, would provide convergent
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or divergent evidence for what is impulsivity and would help both researchers and
clinicians to understand the complexity of such behavior.
The second contribution of the study is related to the theoretical issues between
emic and etic perspectives. The study was based on a behavioral analysis perspective,
which has universal premises. The methodology is, therefore, based on that approach--
behavioral measures that evaluate how organisms make choices when the variables are
manipulated (see Berry, 1989 for an explanation of theory and methodology driven by
emic and etic perspectives). The contribution of the study was to put aside the etic
perspective and evaluate whether two cultural groups could differ in their behaviors in
the measures used. 
Most of the cross-cultural studies use questionnaires as their main methodology.
The contribution of the study to the cross-cultural literature is the use of behavioral
measures, along with self-report measures, to evaluate cross-cultural differences between
Latinos and White Americans. There are, as mentioned above, advantages and
disadvantages in both methodologies and the use of both can only help us understand
better the complexities of the behaviors being studied. Indeed, as the results of
Experiment II showed, participants differed in the behavioral measured but not on the
self-report measure. If only one instrument were to be used in the present study, the
conclusions regarding impulsivity could have been biased. Future studies in both
behavior analysis and in cross-cultural fields, therefore, could only gain by empirically
evaluating culture and by using different methodologies to study complex behaviors. 
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Appendix I.2:
Zhnbardo"s Stanford Time Perspective Inventory (ZTPD
Spanish Format Participant #
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Appendix J:
Short Acculturation Scale-Enelish Version
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Appendix J.2:
Short Acculturation Scale-Spanish Version
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Appendix K:
Demographic Questionnaire
Experiments I and II
English Version
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Participant Information - Decision Making Study
Participant #
Please answer the following questions. Let the research assistant know if she can clarify
somethingfor you.
1. How old are vou?
2. What is your ethnicity?
For example, White, Caucasian, Hispanic, Latino
3. How long have you been living in the U.S.?
4. What is your gender (sex)?
5. What is your monthly income?
6. Would you say you grew up in a rural or urban area?
7. In which country have you lived the most part of your life?
8. How many years of education have you completed?
9. What is your major?
10. Do you smoke cigarettes? 
_ 
Yes No
a. If yes, how often? How much? What type?
11. Do you drink alcohol? 
_ 
Yes 
_ 
No
a. If yes, how often? How much? What type?
12. How much would you estimate is the monthly income of your parents?
13. Do you receive financial help from your parents? Yes 
_ 
No I77
14. What is your father's occupation?
15. What is your mother's occupation?
16. How many siblings do you have?
17. You live on campus off campus
with roommates (how many?
by yourself
Always Almost
alwavs
Rarely Never N/A
Buv food
Buy gasoline for the car
Pay the bills
Maintain the house
Buy school materials
Buy the clothes that you
need
Buy the clothes that you
want
Do fun activities, such as
going to the movies,
restaurants
Buy gifts for special
occasions
19. How many people live at your parents' house?
If they live separate, how many people live at your mother's house?
how many people live at your father's house?
Participant Information (cont.) - Decision Making Study
Does your mother have enough money to .. ...
Does your father have enough money to .....
178
20.
21,.
Always Almost
alwavs
Rarely Never N/A
Buy food
Buy gasoline for the car
Pav the bills
Maintain the house
Buy the clothes that she
needs
Buy the clothes that she
wants
Do fun activities, such as
going to the movies,
restaurants
Buy gifts for special
occasions
Always Almost
always
Rarely Never N/A
Buy food
Buy gasoline for the car
Pav the bills
Maintain the house
Buy the clothes that he
needs
Buy the clothes that he
wants
Do fun activities, such as
going to the movies,
restaurants
Buy gifts for special
occasions
179
Appendix K.2:
Demographic Questionnaire
Experiment II
Spanish Version
180
Participant Information - Decision Making Study
Participant #
Por favor, conteste las pr1ximas preguntas. Deje saber a la investigadora si necesitas de
mds clari/icacihn.
l. 6Cu6ntos aflos tienes?
2. ;Cu6l es tu etnia?
Por ejemplo, Blanco, Hispano/a, Latina/o
3. l,Hace cu6nto tiempo vives en los EUA?
4. iCu6l es tu g6nero (sexo)?
5. l,Cuanto recibes por mes?
6. iDirias que creciste en un inearural o urbana?
7. 1,En cu6l Pais has vivido la mayor parte de tu vida?
8. 6Cuantos affos completos de educaci6n tienes?
9. 6Cu6l es tu major?
10. 6Fumas cijarrillos? _ Si No
a. Si si, l,crianto fumas?,lcrian frecuentemente fumas? y iqu6 fumas?
11. l,Bebesalcohol?_Si _No
b. Si si, 6crianto bebes?, lctian frecuentemente bebes? y equd bebes?
12. 1A cu6nto estimarias que ganan sus padres por mes?
13. ;Recibes ayuda financiera de tus padres? Si _ No
14. i"Cu6l es la ocupaci6n de tu padre?
15. 1,Cu6l es la ocupaci6n de tu madre?
16. 6Cu6ntos hermanos tienes?
17. Vives en el campus fuera del campus
con roommates (6cu6ntos? )
s6lo/a
19. ;Cu6ntas personas viven en la casa de tus padres?
Si ellos viven separados, lcuiintas personas viven en la casa de tu madre?
181
Siempre Casi
siempre
Casi
nunca
Nunca No se
aplica
Comprar comida
Comprar gasolina para el
coche
Paear las cuentas
Mantener la casa aneglada
Comprar materiales para
la escuela
Comprar las ropas que
necesita
Comprar las ropas que
desea
Hacer cosas divertidas.
como ir al cine o a un
restaurant
Comprar egalos para
ocasiones especiales
iCudntas personas viven en la casa de tu padre?
r82
Participant Information (cont.) - Decision Making Study
20. iTiene tu madre dinero suficiente paru .....
2t .
Siempre Casi
siempre
Casi
nunca
Nunca No se
aplica
Comprar comida
Comprar gasolina para el
coche
Pagar las cuentas
Mantener la casa aneglada
Comprar las ropas que
necesita
Comprar las ropas que
desea
Hacer cosas divertidas.
como ir al cine o a un
restaurant
Comprar egalos para
ocasiones especiales
Siempre Casi
siemore
Casi
nunca
Nunca No se
aplica
Comprar comida
Comprar gasolina para el
coche
Pagar las cuentas
Mantener la casa arreglada
Comprar las ropas que
necesita
Comprar las ropas que
desea
Hacer cosas divertidas.
como ir al cine o a un
restaurant
Comprar egalos para
ocasiones especiales
183
Appendix L.
Telephone Screen Experiment II for
White American Sample
184
Telephone Screening Sheet - Decision Making Study
English Version
Participant #
Idenffi yoarself and the reason that you are calling. Ask potential participant if this is
a convenient ime for them to answer a few qaestions for some information that yoa
need to know to see dthey can participate in the study.
l. How old are you? (<18 not eligible, read the instructions below)
2.What is your ethnicity? (only Latinos* and lhhite Americans
are eligible to participate in the study, batfinish items)
3. How long have you lived in the US?
4. Have vou ever left the U.S?
If yes:
What was the greatest amount of time that you have been outside the U.S. at one
time?
Thinking about all the time you have spent outside the U.S., what is the total time?
5. Have you been living in the U.S. for the past year?
Read one of thefollowing, depending on participants' answers:
White American over than 18 years old, considering themselves as either White
American or Caucasian, with at least 70o/o f his/her life living in the U.S., and not
being out of the U.S. for more than I year at a time: "Thank you for answering my
questions. I'd like to schedule a time for you to participate in the study. What are some
times in the next few davs that would work for vou?"
White American under 18 years old, have lived more than L year continuously
outside the U.S. at a time and/or spent more than 70o/o f their life out of the U.S.:
"Thank you for answering my questions. We need participants with somewhat different
characteristics at this time, so we will not be able to have you participate in the study.
Thank you for your time." * see the phone screen for Latinos.
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Appendix L.2:
Telephone Screen Experiment II
for Spanish Format
186
Telephone Screening Sheet - Decision Making Study
Spanish Version
Participant #
Idenffique-se y explique la razdn de su llamada. Pregunte al participante en potencial
si es un horario conveniente pflra qae dUella conteste alganas preguntas para que
obtengas algunas informaciones que necesitus p&ra que veas si ellos pueden participar
del estudio.
1. 6Cuantos aflos tienes? (<18 no puede participar,lea las
instracciones abajo)
2. lCu6l es tu etnia? (solamente Latinos y Americanos paeden
participar en el estudio, pero termine las pregantas)
3. 6De que Pais eres? _
1. ;Por cuiinto tiempo has vivido en tu Pais de origen?
2. ;Has salido lviajado fuera de tu Pafs?
Si si:
;Cu6l fue la cantidad m6xima de tiempo continuo que has pasado lejos de tu Pais?
;Cu6l es la cantidad total en que has pasado fuera de tu Pais?
3. 1,Por cu6nto tiempo has vivido en los Estados Unidos?
4. ;Hace cuilnto tiempo llegaste a los Estados Unidos?
Lea una de las siguientesfrases, dependiendo de las respuestas de los participantes:
Latinos mayores que 18 afroso con mdximo de 1 afio lejos de su Pais de origen, con menos de
2 aflos, pero con minimo de 1 mes viviendo en los Estados Unidos: "Gracias por responder a
mis preguntas. Me gustaria ver una hora para que vengas participar del estudio. aCu6les son
algunos hor6rios en los pr6ximos dias que serian buenos para usted?"
Latinos con mds de 2 afros viviendo en los Estados Unidos y/o menos que 18 afros y/o con
mis de un affo fuera de su Pais de origen: "Gracias por contestar amis preguntas. Nosotros
necesitamos de participantes con algunas caracteristicas un poco diferentes en este momento,
entonces no podremos tenerlo en este estudio. Gracias por su tiempo."
* Si los participantes dicen que son Hisp6nicos, ellos tambi6n participaran del estudio. Personas
de los siguientes paises podr6n participar como Latinos: Argentina, Bolivia, Chile, Colombia,
Costa Rica, Cuba, Republica Dominicana, Ecuador, El Salvador, Guatemala, Honduras, M6xico,
Nicaragua, Panam6, Paraguay, Perf, Puerto Rico, Uruguay y Venezuela.
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